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IL-8 RECEPTOR ANTAGONISTS 

FIELD OF THE INVENTION 

This .nvcniion relates u. a novel gn.up of phenyl urea compounds, processes lor ihc 
preparation thereof, the use thereof in treating IL-S. GROa. GROp. GROy and NAP-2 
mediated diseases and pharmaceutical compositions for use in such therapy. 

BACKGROUND OF THE INVENTION 

Many different names have been applied to lnterlcukin-8 (IL-8). such as neutrophil 
attractant/activauon protein- 1 (NAP- 1 ). monocyte derived neutrophil chemotaciic factor 
(MDNCF), neutrophU activating factor (NAP), and T-cell lymphocyte chemoucUc factor 
Inierleuk.n-8 is a chemoattractant for neutrophils, basophils, and a sub.sct of T-cells I, is 
produced by a majority of nucleated cells including macrophages. HbroblasLs, endothelial and 
epithelial cells exposed to TNF. IL- 1 a, IL- 1 p or LPS. and by neutrophils themselves when 
exposed to LPS or chemotaciic factors such as FMLP. M. Baggiolini et al. J. Clin Inv.o 

T^^lT^lo!^^^^^^^ iJnnmmiiLW 3474 (1987) and UnmmLJM. 

2223 (1990) : Stneter. et al. Scigngf 74^ . 1467 ( 1989) and J. Biol Ch.m 7aa ,0621 
( 1989); Cassaiella et al. J. Immtmnl isi^ 32 1 6 (1992). 

Groa. GROp. GROy and NAP-2 al.so belong to the chcmokine a family Like IL-8 
these chemokmes have also been referred .0 by different names. For instance GROa P v have 
been referred to as MGSAa. P and y respectively (Melanoma Growth Stimulating Activity) 

(1992). All 01 the chcmokines of the a-family which po.ssess the ELR motif dirccUy prcccdin- 
the CXC motif bind to the IL-8 B receptor. 

IL-8. Groa. GROp. GROy and NAP-2 stimulate a number of functions in vitro Thcv 
have all been .shown 10 have chcmoattractan. pr.ipcrties lor neutroph.l.s. while IL-8 and GROa 
have demonstrated T-lymphocyie.s. and ba.sophilcs chemotacuc aciivnv, In addition lL-8 cm 
induce histamine relca.sc from ba.sophils from both normal and atopic ind.vidual.s GRO-« ajid 
IL-8 can m addiUon. induce ly.so/.omal en/ymc rclca.se and respirauirv burst from neuiroph.ls 
ILrS has al.s(. been shown u. incrca.sc ihc surface expression of Mac- 1 fCDI lb/CD 1 8) on 
neutrophils without do nou, protein .synthcsi.s. This may contribute u, mcrcased adhesion c 
the neutrophils u, va.scular endothelial cells Many known disea.scs arc charactenzed bv 
ma.ssive neuu-ophil mfiliraiion. As IL-8. Groa. GROp. GROy and NAP-2 promote the 
accumulauon and activation of neutrophils, these chcmokines have been implicated in a wide 
range 01 acute and chronic .nnamma.ory disorders including p.sonas.s and rheumatoid arthntis 
Baggiolini et al. FgPS U»i ^O? - 97 ( 19.2k Miller et al. Crit. R.v .n.n...n.. ,7 r ,99^,- ' 
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Opppnhpim ct Annu. Rev. Immunol. 9.617 (\99\): Scilzeial., J. Clin. Inve.^i X7 df.^ 
( 199 1 ): Miller el al . Am. Rev. Rcspir. Pis. 146. 427 (1992); Donnely ei al.. Lancet 341 . 643 
(1993). In addition ihc ELR chcmokines (those containing the amino acids ELR motif jusi 
prior to ihe CXC motif) have also been implicated in angiostasis. Stricter et al. Science 258, 
5 1798 (1992). 

In vitro, IL-8, Groa, GROp, GRO7 and NAP-2 induce neutrophil shape change, 
chemoiaxis, granule release, and respiratory burst, by binding 10 and activating receptors of the 
sevenyansmcmbrane. G-protein-linked family, in particular by binding to IL-8 receptors, 
most notably the B^receptor. Thomas et aL, J. Biol. Chem. 266 . 14839 (1991); and Holmes 
H) et al.. Science 253 . 1278 (1991). The development of non-peptide small molecule antagonists 
for members of this receptor family has precedent. For a review see R. Freidinger in: 
Progress in Drug Research. Vol, 40, pp. 33-98. Birkhauser Verlag, Basel 1993. Hence, the 
IL-8 receptor represents a promising target for the development of novel anti-inflammatory 
agents. 

15 Two high affinity human IL-8 receptors (77% homology) have been characterized: IL- 

8Ra, which binds only IL-8 with high affinity, and IL-8Rp, which has high affinity for IL-8 
as well as for GRO-a, GROp, GROy and NAP-2. See Holmes ei al., supra; Murphy et al.. 
Science 253 . 1280 ( 199 H: Lee et al.. J. Biol. Chem , 267, 16283 (1992): LaRosa et al , 1 
Biol. Chcm. 267 . 25402 (1992); and Gayle et al., J. Biol. Chem. 268 . 7283 (1993). 

20 There remains a need for treatment, in this field, for compounds which are capable of 

binding to the IL-8 a or P receptor. Therefore, conditions asst>ciated with an increase in IL-8 
production (which is responsible for chemotaxis of ncuU"ophil and T-cclls subsets into the 
infiammatory site) would benefit by compounds which arc inhibitors of IL-8 receptor binding. 

25 SUMMARY OF THE INVENJTION 

This invention provides for a method of treating a chcmokinc mediated disease, 
wherein the chcmokine is one which binds to an lL-8 a or P receptor and which method 
comprises administering an effective amount of a compound of Formula (I) or a 
phamiaccuiically acceptable sail thereof. In particular the chcmokinc is IL-8. 

.30 This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 

in a mammal in need thereof which comprises administcnng to said mammal an effective 
amount ol a compound of Formula (I). 

Compounds o\ Fomiula (I) useful in the present invention arc represented by the 
structure: 



35 
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wherein 

X is oxygen or sulfur; 

R is any lunciional moieiy having an ionizablc hydrogen and a pKa of 10 or less; 

R 1 is independently selected from hydrogen; halogen; niiro: cyano; haJosubstituted C i . lo 
alkyl; C i-io alkyi; C2-IO alkenyl; Cmq alkoxy; haJosubstituted C mo alkoxy; azide: 
S(0)iR4: hydroxy; hydroxy C|.4alkyl; aryl; aryl C1.4 alkyl: aryloxy; aryl Ci,4 alkyloxy; 
heteroaryl: heieroarylalkyi ; heierixyclic, heierocyclic Ci,4alkyl; heteroaryl C1-4 alkyloxy; 
aryl C2- 10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic C2- lO alkenyl; NR4R5: C2- 10 
alkenyl C(0)NR4R5'. C(0)NR4R5; C(0)NR4Rio; S(0)3H; S(0)3R8: Cmo alkyl 
C(0)R 11 ; C2- 1 0 alkenyl C( 0)R 1 1 ; C2- 1 0 alkenyl C(0)OR i ] ; C(0)R 1 1 ; C(0)OR 1 2 : 
0C(0) Rii; NR4C{0)Ri 1: or two Ri moieties together may form 0'(CH2)sO- or a 5 to 6 
membered unsaturated ring; 

I is 0, or an integer having a value of I or 2; 

s is an integer having a value of I to 3; 

R4 and R5 are independently hydrogen, optionally substituted C1.4 alkyl, optionally 

substituted aryl, optionally substituted aryl Ci.4alkyl, optionally substituted hcieroaryL 
optionally substituted heteroaryl Ci^alkyl, heterocyclic, heterocyclic C | .4 alkyl. or R4 
and R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring 
which may optionally comprise an additional hetcroatom selected from O/N/S: 

Y is independently selected from hydrogen; halogen: niu-o: cyano: halosubstituied Cmo alkyl: 
C 1 - 10 alkyl: C2- 10 alkenyl: Cmo alkoxy: halosubsiituted C | . 1 0 alkoxy: azidc: SfOiRa: 
hydroxy: hydroxyCi-4alkyl: aryl: aryl C|.4 alkyl: aryloxy: arylC|.4 alkyloxy: hcteroar>'l: 
heieroarylalkyi; heteroaryl C I-4 alkyloxy: heterocyclic, heterocyclic C | .4alkyl: aryl C2- 1() 
alkenyl: heteroaryl C2-IO alkenyl: heierocyclic C2- 10 alkenyl: NR4R5: C2-|() alkenyl 
C(0)NR4R5: C{0)NR4R5; C(0)NR4Rio: S(0)3H: S(0)3R8: Cmo alkyl C(0)R| l: 
C2- 1 ( ) alkenyl C(0)R || : C2. 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 \ : C(0)OR 1 2 : 0C(0) R 1 i ; 
NR4C(0)Ri 1: or two Y moieties together may lorm 0-fCH2)sO- or a 5 10 6 mem bored 
unsaturated ring: 

n is an inicgcr having a value of i to 3: 

m IS an integer having a value ol I to 3: 
is hydrogen or Ci,4 alkyl: 

RlO is Cmo alkyl C(0)2Rk: 
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Rm is hydrogen. Ci-4 alkyl. optionally substiiuied aryl. opi.onally subsuiuJcd aryl C|.4aikyl. 
optionally substituted heieroaryl. optionally substituted heteroarylC i -4alky]. optionally 
sub.sU luted heterocyclic, or optionally substituted hetcrocyclicCi-4alkyl: 

Rl2 is hydrogen. Cmo alkyl, optionally substituted aryl or optionally .substituted arvlalkyi: 

or a pharmaceuiically acceptably .salt thereof. 

Another aspect of the present invenUon is to a method of treating a chcmokinc mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or |5 receptor and which 
method comprises administering an effective amount of a compound of Formula (U) or a 
pharmaceuiically acceptable salt thereof, as defined herein. 

This invention also relates to a method of inhibiUng the bindmg of IL-8 to its receptors 
in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Fomiula (II). as defined herein. 

This invention al.so relates to the novel compounds of Formula (II). or a 
pharmaceuiically acceptable salt thereof, as defined herein. 

Another aspect of the present invention is to a method of treaUng a chemokjne mediated 
dKsease, wherein the chemokine is one which binds to an IL-8 a or 3 receptor and which 
method comprises administering an effective amount of a compound of Formula (III) or a 
pharmaceuiically acceptable .salt thereof, as detlned herein. 

This invention also relates to a method of inhibiting the binding of IL-8 to iis receptors 
in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (III), as defined herein. 

This invention al.so relates to the novel compounds of Formula fill), or a 
phamiaccutically acceptable salt thereof, as defined herein. 

DETAILED DESCRTPTrnNl QFTHF rNrvFNrq r>rvi 

The compounds of Formula (I) may also be used in a.ssociation wuh ihc vcierinan' 
treatment of mammals, other than humans, in need of inhibition of IL-S or other chcmukincs 
which bind to the IL-8 a and p receptors. Chemokine mediated di.seascs lor ircjimeni. 
therapeutically or prophylaciically. in animals include di.sea.sc states such :ls tho.so noted herein 
in the Methods of Treatment section. 

In compounds of Formula (I). R is suitably any funciiona) moieiy which provides an 
u.nizablc hydrogen having a pKa of 10 or le.ss. preferably from about 3 io 9. more prclerabls 
from about 3 to 7. Such functional groups include, but are not limited to. hvdro.xv. carboxylic 
acid, thiol. -SR2 -OR2. -NH-C(0)Ra. -C(0)NR6R7. a substituted .sulfonamides of the 
formula -NHS(0)2Rb. -S(0)2NHRc. NHC(X2)NHRb. or a tetrazolyl: wherein X2 is oxygen 
or sulfur, preferably oxygen. Preferably, the functional group is other than a .sulfonic acid.^ 
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either direcUy or as a subsuiuent group on ihc aryl. heieroaryl. or heicrocvclic mo.eiy rin- 
such as in SR2 or OR2. More preferably R is OH. SH. or NHS(0)2Rh. Suitably. R2 i.^a 
subsiiluied aryl. heieroaryl. or heterocyclic moiety which ring has the functional moiety 
providing the ionizable hydrogen having a pKa o! 10 or less. 

Suitably. R6 and R7 are independently hydrogen or a C1.4 alkyl group, or R6 and R7 
together with the nitrogen to which they are attached form a 5 to 7 member ring which rino may 
opuonally contain an addiUonaJ heieroatom which hetcroatom is selected irom oxygen, nitrogen 
or sulfur. This heieroring may be optionally substituted as defined herein. 

Suitably Ra is an alkyl. aryl. arylC|-4alkyl. heteroaryJ. hctcroarvlC|.4alkyl 
heterocyclic, or a heterocyclic C , .4alkyl moiety, all of wh.ch may be optionally substituted, as 
defined herein below. 

Suitably. Rb is a NR6R7. alkyl. aryl. arylC|-4aIkyJ. arylC2-4a]kcnyl. heieroaryl 
heteroarylC | -4alkyl. heteroaryIC2-4 alkenyl, hetert)cyclic, or heterocyclic C 1 -4alkyl or a 
heterocyclic C2-4alkenyl moiety, camphor, all of which may be opuonallv subsiiiuied one to 
three times independenUy by halogen; nitro: halosubsiituted C1.4 alkyl. .such as CF3 C\ 4 
alkyl. such as methyl: C1-4 alkoxy. such as methoxy: NRyCCORa: C(0)NR6R7. S(0)^H. or 
C{0)OC 1-4 alkyl. Rb is preferably an optionally substituted phenyl, benzyl, or styr>'l When 
Rb is a heieroaryl preferably it is an optionally substituted thiazolc. optionally substituted 
thienyl. or optionally .sub.stituted quinolinyl nng. Wherein Ry is hydro-'cn or a C | .4 alkyl. 
preferably hydrogen, and suitably when the substiiucni group is NRyOORi,. then Ra is 
preferably an alkyl group, such as methyl. 

Suitably Rc is hydrogen, alkyl. aryl. arylC|.4alkyl. arvlCi-4alkcnvl. hcicroarvl 
heteroarylC 1. 4alkyl. heteroar>'ICi-4alkenyl. heicriicyclic. or heicrocvclic Ci.4alkvl or a 
heterocyclic Ci.4alkeny I moiety, all oi which may be opuonally substiiu.cd one to'thrcc imic.s 
independently by halogen, nitro. halosubstiiulcd C1.4 alkvl. C1.4 alkvl C| 4 alkoxy 
NR9C(0)Ra. C(0)NR6R7- S(0)3H. or C(0)OC , .4 alkyl. wherein ,s hydrogen or a C , .4 
alkyl. Preferably, R<; is an optionally substituted phenyl. 

When R is an OR2 or SR2 moiciy ii i.s rccogni/rd by one ol skill in the an thcii the arv I 
ring must, therefore, contain the required ioni/able hydrogen. The arvl nny mav also be 
additionally substituted, independently, by one to three groups, which groi^ps mav al.so contain 
an additional ionizable group, and which include but arc not limited to. halo-cn nitro 
halosubsiituted C1-4 alkyl. C1-4 alkyl. C1.4 alkoxv. hydroxy. SH. -C(0)NR6R7 
-NH-C(0)Ra. -NHS(0)2Rb. S(0)2NR6R7. C(0)ORk or a tetrazoly] r.no 
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In compounds ol Formula (I), suiiuhly R | is independenily sclccied from hydrogen; 
halogen: nitro; cyano: halosubstiiuied C | . lo alkyl, such as CF3; C 1. 10 alkyi, such as methyl. 
elhyL isopropyL or n-propyl; C2. |() alkenyl; C i - 10 alkoxy, such as mcihoxy. or ethoxy: 
5 halosubstiiuied C | - 10 alkoxy, such as iritluoromcihoxy: azidc; S(0)iR4. wherein i is 0, 1 or 2: 
hydroxy; hydroxy Ci-4alkyl, such as methanol or cihanol; aryl, such as phenyl or naphihyl: 
aryl Ci,4 alkyl. such as benzyl; aryloxy, such as phenoxy; aryl C1-4 alkyloxy, such as 
benzyloxy; heicroaryl; hetcroaxyialkyl: heicroaryl C | -4 alkyloxy: aryl C2-H) alkenyl ; 
heieroaryl C2-IO alkenyl: NR4R5: C2-l() alkenyl-C(0)NR4R5; C(0)NR4R5: C{0)NR4Ri(): 

1 0 S(0)3H; S(0)3R8: C j . 1 0 alkyl C(0)R u : C2- 1 0 alkenyl C(0)R j] , C2- 1 () alkenyl C(0)OR | 1 : 
C(0)Ri I ; C(0)OR 12. such as carboxy, meihylcarboxylaie or phenylbcnzoaie; 0C(0) R i 1 : 
NR4C(0)Ri 1 ; azido: or two R 1 moieties together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring: and s is an integer having a value of 1 to 3. The aryl, arylalkyl, 
arylalkenyh heieroaryl, heieroarylalkyl, heteroarylalkenyl, heterocyclic, heicrocyclicalkyl. and 

15 heierocyclicalkenyl moieties may all be optionally substituted as defined herein below. 
Preferably R \ is other than azido or S(0)3R8. 

When R i forms a dioxybridge. s is preferably I . When R j forms an additional 
unsaturated ring, it is preferably 6 membered resulting in a naphthylenc ring system. This 
20 naphthylene ring may be substituted independently, I to 3 limes by the other Ri moieties as 
defined above. 

Suitably, R4 and R5 are independently hydrogen, opUonally substiiuicd C1-4 alkyl. 
optionally subsiituicd ar>'l. optionally subsiiluicd aryl C|-4a]kyi. optionally substituted 
25 heieroaryl. opiionally substituted hetcroar>'l C 1 .4alkyl. heterocyclic. hcicrocyclicC 1 .4 alkyl. o\ 
R4 and R5 together with the niu-ogen to which they are attached (om a 5 ui 7 member nng 
which may opiionally comprise an additional hcicroaiom selected from O/N/S. 

RlO is suitably C MO alkyl C(0)2Rx, such asCH2C(Ol2H or CH2C(0)2CH3. 

30 

R] I is suitably hydrogen, C |-4 alkyl. aryl, aryl C|-4 alkyl. hcicroar>'l, heieroaryl 
Ci-4alkyl. hcicrocvclic. or heterocyclic C|.4a]kyl. 

R12 is suiiably hydrogen, C 1 - 10 alkvL opiionally subsiiiuiod aiyl or opiionally 
35 subsiiluicd ar>'lalkyl 

Preferably R 1 is halogen, cyano. nuro. CF3, C(0)NR4R5. alkenyl C(0)NR4R5. CiO) 
R4R|0^ alkenyl C(0)0Ri2. heieroaryl. hcicroar\'lalkyl . heieroaryl alkenyl, or S(0)NR4R5. 
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and prelcrably R4 and R5 arc bcnh hydrogen or one is phenyl. A preferred ring subsiiiuUon 
lor R I is in ihc 4-posilion of the phenyl ring. 

When R is OH. SH or NS02Rb than R | is preferably subsiiiuicd in the 3-posiiion. the 
4- posiuon or di subsiiiuicd in the 3,4- po.siiion. The substilueni group is suitably an electron 
withdrawing moiety. Preferably when R is OH, SH or NS02Rb. ihan Ri is niiro. halogen, 
cyano. irinuoromcihyl group. C(0)NR4R5. 

When R IS carboxylic acid, than R 1 is preferably hydrogen, or R i is preferably 
-subsuiuied in the 4-posiiion. more preferably substituted by irifluoromelhyl or chloro. 

In compounds of Formula (I), suitably Y is independentiy selected from hydrogen- 
halogen: niu-o: cyano: haJosubsiiiuied C|- 10 alkyl: C|-io alkyl: C2. 1 0 alkenyl: Cmo alkoxv: 
halosubstiiuted C| - 10 alkoxy: azide: S(0)tR4: hydroxy: hydroxy Ci-4alkvl: aryl: aryl C1.4 
alkyl: aryloxy: arylC 1 .4 alkyloxy: aryl C2- 10 alkenyl: heteroaryl: heieroari'lalkyl: heieroar>'I 
C 1 .4 alkyloxy: heteroaryl C2- 1() alkenyl: heterocyclic, heterocyclic C i .4alkyl: heterocycIicC?. 
10 alkenyl: NR4R5: C2- IQ alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R,o; S(0)3H: 
S(0)3R8. Cmo alkyl C(0)R 1 1 ; C2- 1 0 alkenyl C(0)R n : C2- 10 alkenyl C(0)0R 1 1 ■ 
C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : NR4C(0)R 1 1 : azido: or two Y moieties together may form 
0-(CH2)sO- or a .S 10 6 mcmbered un.saiurated nng. When Y forms a dioxybridge, s is 
preferably 1 When Y forms an additional un.saiurated ring, it is preferably 6 membered 
resulting in a naphihylenc ring .sy.siem. This naphlhyiene ring may be substituted I 10 3 times 
by other Y moicues a.s defined above. The aryl. heteroaryl and hcicrocyclic moieues noted 
above may all be opuonally substituted as defmcd herein. Preferably R | is other than axido or 
S{0)3Rs 

Y is preferably a halogen. C1.4 alkoxy. optionally .substituted aryl. optionally 
-sub.siituicd aryloxy or arylalkoxy. moihylcnc dioxy. NR4R5. thin C | .4alkyl. ihioaryl. 
halosubsiiiuicd alkoxy. optionally sub.siiiuicd C 1 .4 alkyl. or hydroxy alkyl. Y is more 
preferably mono-.subsiiluied hah>gcn. disubsiiiulcd halogen, mono-sub.siiiuied alkoxy. 
disub.stiiutcd alkoxy. meihylenedioxy. aryl. or alkyl. more preferably these croups arc mono ov 
di-subslimied in the 2'- position or 2 -. ."^ -posiiion. 

While Y may be sub.stituied in any of ihc ring po.siiions. preferably when R j.s OH. 
SH. or NS02Rh. V is preferably mono-substiiuied in the 2 -po.siiion or 3'- po.siiion. with the 
4'- preferably being unsubstiiuied If the ring is di.substituted. when R is OH. SH. or 
NS02Rb. sub.siiiuenis arc preferably in ihc 2' or 3 po.silion of a monocyclic ring. While both 
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Rl and Y can boih be hydrogen, ii is prdcrcd ihal ai least one ol the rings be subsiiiuted. 
prelerably both rings arc substituted. 

In compounds of Formula (I), X is suitably oxygen or sulfur, preferably oxygen. 

5 

While not expliciUy covered by Formula (I). (la-c), (II), or (III), another aspect of this 
invention arc the symmetrical bis compounds which arc included for each structure. 

Compounds exemplified by this bis like su-ucture include: 
H) N-(Bis (2-hydroxy-4-nitro phenyl) N'-(dianisdine) diurea 

4-Melhylenc bis(N-(2-chloro phenyl) N'-{2-hydroxy 4-nitro phenyl) urea) 

Exemplified compounds of Formula (I) include: 

N-[2-Hydroxy-4-{methoxycarbonyI)phenyll-N'-phenylurca; 
15 N-|5-Niiro-2-hydroxyphenyl]-N'-phenyl urea 

3-Hydroxy-4-{I(phenylamino)carbonyl]amino)benzamide 

N-(2-Hydroxy-4-nuorophenyl)-N'-phenyl urea 

2-{I(Phcnylamino)carbonyl]amino)thiphenol 

N-(2-Carboxy-4-hydroxyphenyl)-N'-phenyl urea 
20 N-f2-Hydroxy-4-(trinuoromeihyl)phcnyI]-N'-phenyl urea 

N-(2-Hydroxy-4-niu*ophenyl)-N*-(2-hydroxy-4-nilropheny]) urea 

N-(2-Hydroxy-4-nitrophenyI)-N'-phenyl-Lhiourea 

N-(4-Nitro-2-(phcnylsulfonylamino)phenyl)-N*-phcnyl urea 

N-(2-Hydroxy-5-niirophenyl)-N*-(3-meihoxy-2-thienyl)urca 
25 N-(2-Hydroxy-4-nilrophenyl)-N'-(3-meihoxy-2-thienyl)urca 

N-(2-Hydroxy-4-nurophenyl)-N*-(3-mcihoxyphcnyr)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-meihoxyphenyl)urea 

N-f2-Hydroxy-4-nitrophenyl)-N'-(3-lrinuoromelhyiphcnyl)urca 

N-(2-Hydroxy-4-niu-ophenyl)-N'-{2-lrinuoromelhylphcnyl)urca 
3*) N-(2-Hydroxy-4-niU'ophenyl)-N'-(4-iriI'luoromcihylphcnyl)urca 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-hroniophenyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-bromophenyl)urca 

N-t2-H\droxy-4-niiropheny])-N'-(4-bromophcnyl)ureii 

N-(2-Hydro\y-4-njirophcnyl)-N'-(2-phcnylphcnyI)urca 
35 N-(2-Hydroxy-4-nitrophenyl)-N'-( I -naphthyDurca: 

N-C2-Hydroxy-4-nitrophenyl)-N'-(2-niirophenyl)urea 

N-(2-Hydroxy-4-nurophenyl)-N'-{2-nuorophenyl)urca 

N-( 2-Hydroxy-4-niirophenyl )-N'-(2.6-dinuorophenyl )urea 
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N-(2-Hydroxy-4-niirophcnyl)-N'-(2-ethoxyphenyl)urea 
N-(2-Hydroxy-4-nilrophenyl)-N-(2-elhylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-lrinuoromeihoxyphenyI)urca 
N-{2-Hydroxy-4-niirophcnyI) N*-(2-methylihiophenyl) urea 
5 N-(2-Hydroxy-4-niirophenyl) N'-(2-chloro 6-methyl phenyl) urea 
N-(2-Hydroxy-4-niirophenyl) N--(2-sulfoxymcihyl phenyl) urea 
N-(4-Trinuoromethyl-2-hydroxy phenyl) N'-(2-bromo phenyl) urea 
N-(4-Carbomclhoxy 2-hydroxy phenyl) N'-(2-bromophenyl) urea 
N.(4-Trinuoromelhyl-2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 

10 N-(4-Carbomethoxy 2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 
N-(2-Hydroxy-4-niu-ophenyl) N'-(2,3-dich]oro phenyl) urea 
N-(2-Hydroxy-4-niu-ophenyl) N'-(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2-chloro phenyl) uiea 
N-C2-Hydroxy-4-nitrophenyl) N'-(2.4-dibromo phenyl) urea 

15 N-(2-Hydroxy- l-napihyl)-N'-(2-bromo phenyl) urea 

N-{2-Hydroxy-4-niiropheny,l)-N"-(2.3-methylenedioxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(3-chloro 2-methoxy phenyl) urea 
N-(2-Hydroxy-4-niu-ophenyl) N'-(2-methyl phenyl) urea 

N-|4-(Benzylamino)carbonyl-2-hydroxyphenylJ-N'-(2-bromophenyl)urea 

20 N-(2-Hydroxy-4-nitrophenyl)-N'-(2-phenoxy phenyl) urea 
N-r2-Hydroxy-4-nuoro phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 3-napihyl) N"-(2-bromo phenyl) urea; 
N-(3.4-Dinuoro 2-hydroxy phenyl) N"-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N"-f2-bromo phenyl) urea 

25 N-f2-Hydroxy 4-meihy] phenyl) N -(2-bromo phenyl) urea 

N-(2-Hydroxy-4-nilro phenyl) N -(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carboxyphenyl) N'-(2-bromo phenyl) urea 
N-(2-Sull"hydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 
N-f2-Hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 

30 N-(2-Hydroxy 4-nitro phenyl) N'-(2-bromo phenyl) thiourea 

N-|(2-Phcnylsullamido) 4-cyanophenyll- N -(2-bronio phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N'-f2-bromo phenyh urea 
N-(2-(Amino sullonyl siyr>'l) phenyl) N'-(2-bromo phenyl) urea 
2-1(3.4 Di-meihoxyphcnylsullonyDamino) phenyl) N'-(2-bromo phenyl) urea 

35 N-(2-i(4-Aceiamidophenylsuironyl)amino] phenyl) N'-f2-bromo phenyl ) urea 
N-(2-(Amino sulfonyl (2-ihiophene) phenyl) N'-(2-bromo phenyl) urea 
N-.'2-( Amino sulfonyl (3-iolyD phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sullonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
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N-(2-( Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-azidophenyl)-N'-(2-methoxyphcnyl)urea 

N-[2-Hydroxy-5-cyanophcnyl]-N'-I2-bromophcnylJ urea 

N-[2-Hydroxy-3-nuorophenyl]-N'-[2-bronnophcnyl| urea 
5 N-f2-Hydroxy-3-nuoro-5-bromophenyl]-N'-I2-bromophenyl] urea 

N-f2-Hydroxy-3-chlorophenyl)-N'-[2-bromophcnyl| urea 

N-[2-Hydroxy-3-lrifluoromethylphenyl]-N'-[2-bromophenyl| urea 

N-(2-Hydroxy-3.4-diphenyl-phenyll-N'-[2-bromophenyl) urea 

N-(2-Hydroxy-3-g)ycinemethylestercarbonylphenyl)-N"-[2-brc)mophcnyll urea 
10 N-|2-hHydroxy-3-glycincarbc)nylphenyl]-N'-f2-bromophenyl) urea 

N-[2-Hydroxy-3.5-dichlorophenyl]-N'-[2-bromophenylJ urea 

N-[2-Hydroxy-3-niLrophenyl]-N'-[2-bromophenylJ urea 

N-[2-Hydroxy-3,4-dichlorophenyl]-N'-[2-bromophenyl) urea 

N-I2-Hydroxy-3-cyanophenyl]-N'-[2-bromophenyll urea 
15 N-[2-Hydroxy-4-cyanophenyl]-N'-[2-bromophenyl| urea 

N-f2-Hydroxy-4-cyanophenyl]-N -[4-methoxyphenyl) urea 

N-I2-Hydroxy-4-cyanophenyIJ-N'-[2-phenylphenyl] urea 

N-|2-Hydroxy-4-cyanophenyl]-N'-[2-meihyIphenyl) urea 

N-|2-Hydroxy-4-cyanophcnyll-N'-[2-trinuoromcihylphenyll urea 
20 N-[2-Hydroxy-4-cyanophenyl]-N'-[3-trinuoromeLhylphenyl) urea 

N-12-Hydroxy-4-cyanophenyl]-N'-(4-irinuoromcthylphcnyll urea 

N-[2-Hydroxy-3-n-propylphenyl]-N'-[2-bromophcnyll urea 

N-I2-Hydroxy-4-elhylphcnyl]-N'-[2-bromophcnyl j urea 

N-[2-Hydroxy-3-phcnylaminocarbonyl phenyl|-N*-(2-brt)mt>phcnyl| urcii 
25 N-|2-Hydroxy-3-cyan(>-4-mclhylphenyll-N'-(2-bromophcnyl | urea 

N-l2-Hydroxy-4-carbophcnyl phenyll-N'-|2-bromophcnyI | urea 

N-f2-Hydroxy-3-carbophenyl phenyl]-N'-[2-bromophcnyI | urea 

N-[3-Bcnzyloxy-2-hydroxyphenyll-N'-f2-br()mophcnyl| urea 

(E)-N-|4-f2-(Meihoxycarbonyl) cihcnyll-2-hydroxyphcnyl|-N*-|2.bnimophcnyl| urea 
3(» (E)-N-f3-[2-(Melhoxycarbt)nyl) cihenyll-2-hydrnxyphcnyl|-N'-|2-hrt>mophcnvl| uiVii-N'-|:- 
bromophenyl) urea 

(E)-N-[3-f2-(Aminocarbonyl) cihenyl]-2-hydroxyphcnyI|-N'-|2-hn)m()plKMiyl|urca-N*-i:- 
bromophcnylj urea 

(E)-N-[4-|2-(Aminocarbonyl) eihenyll-2-hydr()xyphcnyl|-N'-|2-hr()mophiMiyI|urca-N'-!2- 
35 bromophenyl] urea 

N-I2-Hydroxy-4-benzamidc phenyl]-N*-12-bromophcnyl| urea 
N-[4-Aminocarbonyl-2-hydroxyphenyll-N'-[2-br(>mophenyll urea 
N-(2-Hydroxy-3.5.6-triniiorophenyn-N'-(2-bromophcnyI)urea 
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N-(2-HydroxyO-nuoro-4-trinuoromeihylphcnyl)-N'-(2-bromophcnyl)urea 
N-f2-Hydroxy-3Modophcnyl)-N*-(2-bromophcnyl)urca 
N-[2-[f[2-fTrinuoromcihyI)phcnyl)sulfonyIlamino|phenyll-N'-(2-bronK)phcn 
N-C2-BromophenyI)-N-[2-dimethylaminosuiri)nylaminolphenyl|urca 
5 N-r2-{PhenethyIsulfonylamino)phenyl)-N*-(2-bromophenyl)urca 

N-f2-[(2-Acetamido-4-mcihyUhiazoU5-yl)suir()nylamino|phenyl|-N^(2-br()mo 
N-[2-Hydroxy-4-cyanophenyll-N'-[4-phcnyIphcnyI| urea 
N-[2-Hydroxy-4-cyanophenyl)-N'-[2,3-dichlorophenyI| urea 
N-f2-Hydroxy-4-cyanophenyll-N'-[2-methoxyphenyll urea 

H) N-[2-Hydroxy-4-cyanophenyll-N'-f3-meihoxyphenyll urea 
N-(2-Hydroxy-5-nuorophenylJ-N'-f2-bromophenyl] urea 
N-(2-Hydroxy-5-trifluoromelhylphenyl)-N'-f2-bromophenyl) urea 
N-r2-Hydroxyphenyl)-N -f2-bromophenyl] urea 
N-rTrans-3-siyrl-2-hydroxyphenyl)-N'-f 2-bromophenyl | urea 

15 N-[2-Hydroxy-3.4-dichIorophenyl]-N'-12-mcihoxyphenyl| urea 
N-f2-Hydroxy-3,4-dichlorophenyl]-N'-|4-meihoxyphenyIl urea 
N-[2-Hydroxy-3,4-dichlorophenyl]-N'-[3-irinuoromethylphenyl| urea 
N-f2-Hydroxy-3.4-dichlorophenyl]-N*-[2-phcnylphenyl] urea 
N-[2-Hydroxy-3,4-dichlorophenyl].N'-I4-phcnylphcnyn urea 

20 N-f2-Hydroxy-3.4.dichlorophenyll-N'-f2.3-dichIorophcnyll urea 

N-(2-Hydroxy-4-isopropylphenyll-N'-I3-irinuoromeihylphenyIl urea 
N-l 2-Hydroxy-3-naphlhyl l-N*-(2.3-dichlorophcny 1 1 urea 

N-I2-|(2.3-Dichloroihien-5-yl)lsulfonylaminolphcnyll-N'-f2-br(>m()phcnyI)urc 
N-[2-I(3.5-Bisirinuoromeihylphenyl)suironyJamino|phcnyII-N*-(2-br()mo 
25 N-[2-If2-Benzyl)sull'onylaminol-(5-irinuornrncthyl)phcnyl|-N'-f2-hn)m(>plK^ 
N-[2-|2-(3-Nilrophenyl)sulfonylamino|phcnyl|-N'-(2-brnmophcnyl)urLM 

N-[2-I2-(4-Phcnoxyphcnyl)sulfonylamino|phcnyI|-N'-(2-bromophcnyl) urea 
N-[f2-(lS)-IO-Camphor5uironylarnino|phcnyl|-N'-(2-bromophcnyl)urca 

30 N-[f2-( lR)-l<)-Camphorsull"onylamino|phcnyl|-N'-(2-bromophcnyl)urca 

N-[2-[2-(2-Niiro-(4-irinuoromethyI)phcnyl)suironylamino|phcnyl-N'-(2-hri)mt^ 
N-(2-Hydrt)xy-4-azidophenyl)-N'-(2-iodophcnyl)urca 
N-(2-Hydroxy-3-a/jdophcnyl)-N'-(2-br()mophcnyl>urca 
N-[2-Hydroxy-3-cyanophbnyl|-N -[2-meihoxyphcnyl| urea 

35 N-[2-Hydroxy-3-cyanophcnylJ-N'-|3-trinuoromcihylphcnyl| urea 
N-[2-Hydroxy-3-cyanophenyI)-N'-[2-phcnylphcnyIl urea 
N-[2-Hydroxy-3-c-yanophenyl]-N'-[2.3-dichlorophenYl| urea 
N-(2-Hydroxy-4-isopropylphenyl)-N'-[2.3-dichlorophenyl] urea 
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N-[2-Hydroxy-4MSopropylphenyll-N -|2-chloro-5-trinuoromcihylphcnyll urea 
N-|2-Hydroxy-3-phcnylphenyl|-N -|2,3-dichjc)rophenyI] urea 
N-f2-Hydroxy-5-niirophcnyll-N'-[2-mcihoxyphcnyl) urea 
N-|2-Hydroxy-5-niirophcnyl|-N'-[3-irinuornmcihylphenyl| urea 
5 N-f2-Hydroxy-5-niirophcnyl|-N'-[2-phenylphcnyll urea 
N-[2-Hydroxy-5-niirophenyl|-N'-f2,3-dichlnrophenyl] urea 
N-I2-HydroxY-5-cihylsuironylphenyl|.N'-[2,3.dichlorophenyl| urea 
N-f2-(2-Amino-(4-irinuoromeihyl) phenyl) sullonylamina] phenyl)- N'-(2- 
bromopheny 1 )urea 

10 N-[2-(AminosullonyI phenyl) 3-amino phenyl) N^2-bromo phenyl) urea 
N-[2-Hydroxy-3,4-dichlorophenyl]-N*-[2,4 dimeihoxyphenylj urea 

N-I2-Hydroxy-3.4-dichlorophenyl)-N'.(2-chloro.5-irinuoromelhylphenyl) urea 
N-[2-Hydroxy-3-naphthyI)-N*-[3-u-inuoromelhylphenyl) urea 
N-f2-Hydroxy-5-naphthalene.sulfonic acid]-N'-f2-bromophenyl) urea: 
13 N-[2-Hydroxy-4-naphlhalenesulionic acid)-N*-|2-bromophenyll urea: 
1 . 1 '-(4-Methyl-2-phenylene)bis[2-ihio-3-3-lolylurea) 
N-(2-Carboxyphenyl)-N'-phenylurea 
N-(2-Hydroxy-4-nilrophenyI)-N*-phenylurca: 

1- (2-Carboxypheny])-3-(4-chlorophcnyl)urca : 

20 2-(3,4-Dichlor()phcnylcarbonyldiiniino)-5-lrinuoromeihylbenzoic acid: 

2- (4-Chlorophenylcarbonyldiimino)-5-uinuoromcthylbenzoic acid: 
l-(p-Ani.syl)-3-(2-carboxyphcny])urca: 
l-(2-Carboxyphcnyl)-3-(3-nuorophcnyl)urca: 
l-(2-Carbt)xyphcnyl)-3-(3-chlorophcnyl)urca: 

25 I -( m- Anisyl)-3-(2-carboxyphncy) )urca: 

1 -(o-Anisyn-3-(2-carb(>xyphcnyl)urca : 

1 -(2-Carbaxyphcnyl)-3-(3.4-dichlorophcnyl )urca: 

l-(2-Carboxyphcnyn-3-(2.4-dichlorophcnyl)urca; 

N-(5-Chloro-2-hydroxy-4-niirophcnyl)-N*-phcnylurca: 
30 N-(2-Hydr()xy-4-niirophcnyI)-N'-(4-nitriiphcnyI)urca: 

Prclcrcd compounds of Formula (1) include: 
N-(2-Hydroxy-4-nilrophcnyn-N"-(2-mcihoxyphcnyl)urca 
N-(2-Hydroxy-4-mir()phcny))-N*-(2-bronu)phcnyl)urca 
35 N-(2-Hydroxy-4-niirop)ienyI)-N'-(2-phcnylphcnyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-mcihylihiopheny])urca 
N-(2-Hydroxy-4-niirophcnyl)-N'-f2.3-dichlorophenyl)urea 
N-t2-hydroxy 4-niir() phenyl) N"-( 2-chlor(> phenyl) urea 
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N-f2-Hydroxy-4-niimphenyl)-N'-(2.3-mcihylcnedioxyphcnynurca 
N-(2-Hydroxy-4-niirophcnyl)-N'-(2-mcihoxy-3-chIorophcnyl)urea 
N-(2-hydroxy 4-niirt) phenyl) N"-(2-phcnyloxy phenyl) urea 

N-(3-Chlor()-2-hydroxyphenyI)-N'-(bromophenyl)urea 

5 N-(2-Hydroxy-3-glycinemeihylesiercarbonylphenyl)-N"-(2-bromophcnyr)urea 

N-(3-Niiro-2-hydroxyphenyl)-N"-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-bromophenyl)urea 

N-{2-Hydmxy-3,4-dichlorophenyl)-N-(2-bromophenyl)urea 

N-(3-Cyam)-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 
10 N-f2-Hydr()xy-4-cyanophenyl)-N'-(2-meihoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N'-(2.3-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-methylphenyl)-N'-(2-bromophenyl)urea 
15 N-(4.Cyant)-2-hydroxyphenyl)-N'-(2-irinuoromethylphenyl)urea 

N-(3-Trinuoromcthyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(3-PhcnylaminocarbonyI-2-hydroxyphenyl)-N-(2-bromophenyl)urea 

N-(2-hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 

N-(2-hydroxy 4-nilro phenyl) N'(2-brnmo phenyl) thiourea 
20 N-(2-phcnylsuironamido)-4-cyanophenyI-N'(2-bromo phenyDurea 

(E)-N-[3-K2-Aminocarbonyl)eihenyI)-2-hydroxyphenyl]-N'-(2-bromophenyl)urea 

N-(2-Hydroxy.3.4-dichlorophenyl)-N'-(2-mcihoxyphenyl)urca 

N-(2-Hydroxy.3.4-dichlorophcnyl)-N'-(2-phcnylphenyl)urca 

N-(2-Hydroxy-3.4-dichlorophenyl)-N--(2.3-dichlorophcnyl)urca 
25 N-(2-Hydn)xy-5-niirophcnyl)-N'-(2.3-dichh)rophenyl)urca 

N-f2-Hydroxy-3-cyanophenyl)-N'-(2.3 dichlorophcnyDurea 

As used herein, "opiionally subsiiiulcd" unless specilically dclincd shall mean such 
groups as haloocn. such as lluorinc. chlorine, bromine or iodine: hydroxy: hydroxy subsmuied 

30 C 1 . loalkyl: C | . lo alkoxy. such as mcthoxy or eihoxy: S(0;ni- C | . lo alkyl. wherein m' is (). 
1 or 2. such as meihyl ihio. methyl suUinyl or methyl sultonyl: amino, mono & di-subsiiiuicd 
amino, .such as in ihc NR4R5 group: NHC(0)R4: C(0)NR4R5: C(0)OH: S(0)2NR4R5: 
NHS(0)2Ri3. C|-|()alkyl. such as methyl, ethyl, propyl, i.sopropyl. or l-butyl; 
halosub.siiiuicd C| -10 alkyl. such CF3: an optionally substituted ar>'l. such as phenyl, or an 

35 optionally suhsiiiutcd ars'lalkyl. .such as benzyl or phenethyl. optionally substituted hetcrocylic. 
optionally .substituted heierocylicalkyl. optionally subsuiuted heieroaryl. optionally substituted 
heteroaryl alkyl. wherein these aryl . heiroaryl, or heterocyclic moieties may be substituted one 
to two times by halogen: hydroxy: hydroxy substituted alkyl; Ci- 10 alkoxy: S(0)m C 1 . 10 
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alkyl; amino, mono & di-subsliluted amino, such as in the NR4R5 group: Ci- 10 alkyi, or 
halosubsiiiuied C|. 10 alkyl. such as CF3. 

Rl3 is suitably C 1-4 alkyU aryl. aryl C |.4alkyK heieroaryl, hcieroarylC i-4alkyl, 
heterocyclic, or hcierocyclicC|-4alkyl. 

Another aspect of the present invention are the novel compounds of Fonnula (II), or a 
pharmaceutically acceptable salt thereof, as described below, which are also useful in inhibiiini; 
the binding of IL-8 to iis receptors in a mammal in need thereof. This invention also relates 10 
the pharmaceutical compositions comprising a compound of Formula (ID and a 
pharmaceutically acceptable diluent or carrier. Compounds of Formula (II) are also useful lor 
treating a chemokine mediated disease, wherein the chemokine is one which binds to an IL-8 a 
or p receptor and which method comprises administering an effective amount of a compound 
of Formula (II) or a pharmaceutically acceptable salt thereof. Compounds of Formula 

(II) are represented by the structure: 




wherein 

X is oxygen or sulfur: 

R IS any functional moiety having an lonizable hydrogen and a pKa of 10 or less: 

R 1 is independently selected from hydrogen: halogen: nitro: cyano: halosubsiiiuicd C | . 10 
alkyl: C 1 - jo alkyl: C2- 1 0 alkenyl: C 1 . 1 0 alkoxy: halosubstiiuicd C i . 10 alkoxy: a/idc: 
S(0)iR4; hydroxy; hydroxyCi.4alkyl: aryl: aryl C1-4 alkyl: ar\'ioxy: ar>'ICi-4 alkyloxy: 
heteroaryl: heieroarylalkyl: heterocyclic. heterwyclicC i-4alkyl: hcicroarylC 1 .4 alkyloxy: 
aryl C2. 10 alkenyl: heteroaryl C2- 10 alkenyl: heterocyclicC2- 1 0 alkenyl: NR4R5: r2- 10 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(): S(0)3H: S(0)3Rs: Cmo alkyl 
C(0)R 1 1 : C2- 10 alkenyl C(0)R 1 1 : C2. 10 alkenyl C(0)OR 1 | : C(0)R 1 1 : C(0)OR i ?: 
0C(O) R 1 1 : NR4C(0)R 1 1 : or iwt) R 1 moieties together may Jorm 0-(CH2)sO- 01 a 5 10 ^ 
membercd unsaturated ring: 

I is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally substituted Ci-4 alkyl. optionally 

substituted aryl. optionally substituted aryl Ci-4alkyl, optionally substituted hcicroar> l, 
opiionally substituted heteroaryl C i-4alkyl, heterocyclic. heterocyclicCi-4 alkyl, or R4 and 
R5 together with the niu-ogen to which they are attached form a 5 to 7 member ring which 
may optionally comprise an additional heieroatom selected from O/N/S: 
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Y is independently selected from hydrogen: halogen: nitro: cyano: haJosubstiluicd C ]. |(» alkyl 
Ci-ioalkyl: C2-|() alkenyl: Ci- lo alkoxy: halosubsuiuied Ci-ioalkoxy: azidc: S(0)(R4: 
hydroxy: hydroxy Ci-4alkyl: aryl; aryl C1-4 alkyl: aryloxy: aryl C1-4 alkyloxy: hcicroar^'l 
hetcroarylalkyl: heieroarylC | .4 alkyloxy: heterocyclic, hetertx-yclic Ci-4alkyl: aryl C2- 10 
alkenyl: heteroaryl C2- 10 alkenyl: heterocyclic C2-10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R5; C(0)NR4Ri(): S(0)3H: S(0)3R8: C|- 10 alkyl C(0)R ] \ : 
C2- 1 {) alkenyl C(0)R ii : C2. 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)R 1 1 : or two Y moieties together may fomi 0-(CH2)sO- or a 5 to 6 mcmbered 
unsaturated ring; 

n is an integer having a value of 1 lo 3: 

m is an integer having a value of I to 3: 

R8 is hydrogen or C 1 -4 alkyl; 

R 10 is C 1-10 alkyl C(0)2R8; 

Rl 1 is hydrogen. C1.4 alkyl. optionally subsututed aryl. optionally suhsuiutcd aryl C | -4alkyl. 
optionally substituted heteroaryl, optionally subsututed heieroarylC |-4alkyl. optionally 
subsututed heterocyclic, or optionally substituted heterocyclicC | -4alkyl: 

R12 IS hydrogen. Cmo alkyl. optionally substituted aryl or optionally substituted arv'lalkyl: 

E is optionally selected from 







asicrix • denoung point of attachment of the ring, with at lca.si one E bcmc pre.scni; 
or a phamiaceuiically acceptably .salt thereof. 

Suitably, the variables for Formula fll). .such as X. R. Ri. R4 . R5. Rf,. R7. Rs. Ri;. 
Y. Ra. Rb. Rc- n- ni. and s terms, etc. arc as defined in Formula (I) above The E nn<; 
denoted by its point of attachment through the astcnx (•( may opuonally be prescni If ii u in 
not present the ring is a phenyl moiety which is .subsututed by the R and R 1 terms as sin)wn 
At least one E ring is necessary. The E ring may be sub.stiiutcd by the R 1 moiety in any riny. 
.saturated or unsaturated, and is shown for purpo.scs herein substituted only in the unsaiiiraicd 
ring(s). 



Exemphfied compounds of Formula (III) arc 
N-(2-hydroxy-.S-indanoncl-N'-(2-bromophenyl| urea: 
N-l l-hydroxynuorcne)-N'-[2-hromophenyll urea; 
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N-(3-hydroxy-9,l()-anlhraquinon-2-yl|-N'-I2-bromophenyI| urea 

Another aspect of the present invention are the novel compounds ol' Formula (III), or a 
pharmaceutically acceptable salt ihereol. as described below, which are aiso usciul in inhibiunj; 
the binding of IL-8 to iLs receptors in a mammal in need thereof. This invention also relates ui 
the pharmaceutical compositions comprising a compound of Formula (III) and a 
pharmaceutically acceptable diluent or carrier Compounds of Formula (III ) arc also usciul for 
treating a chemokine mediated disease, wherein the chemokinc is one which binds lo m IL-K a 
or p receptor and which method comprises administering an effective amouni ol a compound 
of Fonmula (III) or a pharmaceutically acceptable sail thereol. Compounds ol Fomiuia (III) arc 
represented by the formula: 



wherein 
15 X is oxygen or sulfur: 

R is any functional moiety having an ionizable hydrogen and a pKa of iO or less: 
R] is independently selected from hydrogen: halogen: nitro; cyano: halosubsiiiuied Cmo 
alkyi: C|-i() alkyl; C2. 10 alkenyl: Ci-io alkoxy: haiosuhsiiiuted Cj. 10 alkoxy: azidc: 
S(0)iR4: hydroxy: hydroxyCi-4alkyl; aryl: aryl C1-4 alkyl: aryloxy: arylCi-a aikyloxy: 
20 hcieroaryl: heieroarylalkyl: heterocyclic, heterocyclicCi-4alkyl: hcicrouryiCi-a alkylox> : 

aryl C2-IO alkenyl: heieroaryl C2. 10 alkenyl: hctcrocyclicC2- 10 alkenyl: NR4RS: C2-|() 
alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4Rl0: S(0)3H: S(0)3Rx: Ci- 10 alkyi " 
C(0)R 11 : C2- 1 0 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C( 0)R ) 1 : Ci O )OR 1 2 : 
0C(0) Rii: NR4C(0)Ri 1: or iwo R| moieiies logclhcr may form 0-(CH2)sO- or a S 10 6 
25 membered unsaturated ring: 

I is 0. or an integer having a value of I or 2; 
s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally subsiiiuied C|-4 alkyl. optionally 

subsiiluted aryl, optionally substituted ar>'l C |.4alkyl. optionally suhsiiiuicd heicroanl. 
30 optionally substituted heieroaryl Ci-4alkyl. heicrocyclic, hcien)cyciicC:i-4 alkyl. or R4 and 

Rs locethcr with the nitrogen 10 which ihcy arc auachcd form a 5 U) 7 member niiL' which 
may optionally comprise an addiiional heieroatom selected from O/N/S: 

Y is independently selected Irom hydrogen: halogen: niu-o: cyano; halosubsiuuicd C i - 10 alkyl: 
Ci. 10 alkyl: C2- 10 alkenyl: C 1 -lo alkoxy: halosubstiiuied C] . 10 alkoxy; a/.idc: S(0)tR4; 



(Y)n 
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hydroxy; hydroxyCi.4aJkyl: aryl: aryl Ci-4 alkyi: aryloxy: arylCi-4 alkyloxy: hcicroaryl: 
heieroarylalkyl: heieroarylC | .4 alkyloxy: hcicriKyclic. heterocyclicCi-4alkyl: aryl C2-K) 
alkenyl: heieroaryl C2-l() alkcnyl: hcicrocyclicC2-|() alkenyl: NR4R5: C2-H) aJkcnyl 
C(0)NR4R5; C(0)NR4R5: C(0)NR4R 10: S(0)3H: S(0)3R8: C| . |o alkyl C(0)R 1 j ; 
C2- 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 ; C(0)Ri | : C(0)OR 1 2: 0C(0) R n : 
NR4C(0)R 11 : or iwa Y moiclies logeihcr may lorm 0-(CH2)sO- or a 5 10 6 mcmbered 
unsaturated ring; 

n is an integer having a value ol I to 3: 

m is an integer having a value of I to 3; 

R8 is hydrogen or C | .4 alkyl; 

RlOisCi-ioalkyl C(0)2R8; 

R| I is hydrogen, C 1-4 alkyl. optionally subsuiuied aryl. optionally sub.suiuted aryl Ci.4alkyl. 
optionaJly substituted heieroaryl. optionally sub.sututed heieroarylC |-4alky]. optionally 
substituted heterocyclic, or optionally subsututcd hctcrocyclicCi.4alkyl: 

R12 is hydrogen. Ci- 10 alkyl. optionally substituted aryl or optionally substituted aiylalkyi: 

or a pharmaceutically acceptably salt thereof. 

Suitably, the variables, etc. for Formula (11) are the same as those defined for Formula 
(I) above, such as for example the R variable 

Exemplified compounds of Formula (III) are N-(2-Hydroxy-4-niirophenyl)-N'-(3- 
mcthoxy-2-lhicnyl)urca : and N-(2-hydroxy-.S-niirt)phcnyl)-N -(3-mcihoxy.2-thicnyl)urca. 

Another aspect of the present invention is the novel compounds of Formula (la), a 
subset of compounds of Formula (1) useful for treating a chemokine nicdiaicd disease as 
defined herein. This invcnuon also relates U) the phamiaccuiical composiiions comprising a 
compound of Formula (la ) and a phannaccuucally acceptable diluent or carrier. The 
compounds of Formula (la) arc represented by the sirucuiurc; 

NHS(0)2Rb 

(hi) 
wherein 

X is oxygen or suUur: 

Ra is an alkyl. ar>'I. ar>'lC!.4alkyl, heieroar>'l. hcicroaryl C |.4alkyl, heterocyclic, or a 
heterocyclic C|.4aJkyl moiety, all of which may be opiionally suhsiuuied: 
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Rb IS a NR6R7. alkyi. aryl. arylCi-aalkyl. aryl C2-4alkcnyI. heicroaryl. hciemaryIC|.4alkyl. 
hetcroaryIC2-4 alkenyl. heierocyclic, or heierocyciic C | .4alkyl. or a heterocyclic 
C2-4alkenyl moiciy. camphor, all of which may be optionally substituted one to three limcj 
independenUy by halogen; nilro: halosubsiituted C1-4 alkyl: C1-4 alkyl: C1-4 alkoxy: 
5 NRyC(0)Ra: C(0)NR6R7. S(0)3H. or C(0)OC 1 .4 alkyl; 

R6 and R7 arc independently hydrogen or a C|-4 alkyl group, or Rfi and R7 together with the 
niu-ogen to which they arc attached lorm a 5 to 7 member ring which ring may optionally 
contain an additional heteroatom which heicroalom is selected from oxygen, nitrogen or 
sulfur, which ring may be optionally subsiiiued; 
1 0 Ry is hydrogen or a C | .4 alkyl. preferably hydrogen: 

Rl is independenUy .selected from hydrogen: halogen; nitro: cyano; halo.<;ub.stituied Ci-io 
alkyl: C 1. 10 alkyl: C2- lo alkenyl; C i - 10 alkoxy; halosubstiiuted C 1 . 10 alkoxy; azide: 
S(0)tR4; hydroxy: hydroxy C 1 -4alkyl; aryl; aryl C 1 .4 alkyl; aryloxy: aryl C 1 .4 alkyloxy: 
heteroaryl; heteroarylalkyl; hetertKyclic. heierocyclic C 1 -4alkyl: hcteroaryl C|-4 alkylox> : 
15 aryl C2-|() alkenyl: heteroaryl C2- 10 alkenyl; heierocyclicC2-lO alkenyl: NR4R5: C2-i() 

alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(); S(0)3H; S(0)3R8; Ci-io alkyl 
C(0)R 1 1 ; C2- 1 0 alkenyl C(0)R 1 1 ; C2- 1 () alkenyl C(0)OR 1 1 : C(0)R 1 1 ; C(0)OR 12: 
0C{0) Rii ; NR4C(0)R n ; or two R | moieties together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring; 
20 t is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally .sub.siituted C1-4 alkyl. optionally 

substituted ar>'l. optionally .sub.stiiuicd aryl Ci-4alkyl, optionally substituted heicroan'l. 
optionally substituted heteroaryl C | -4alkyl. heterocyclic. heterocyclicCi-4 alkyl. or R4 and 
25 R5 together with the nitrogen to which they are attached form a 5 lo 7 member ring which 

may optionally comprise an additional heteroatom .selected from O/N/S: 
Y is independently .selected from hydrogen: halogen: nitro: cyano; halosubstituied Ci-io alkyl: 
C 1-10 alkyl: C2- 10 alkenyl: Ci- 10 alkoxy: halo.sub.stituled Ci- 10 alkoxy: azide: S(0)tR4: 
hydroxy; hydroxyC 1 .4alkyl: aryl: ar>'l C | .4 alkyl: aryloxy: arylC 1 -4 alkyloxy: heieroar>'l: 
.^0 heteroarylalkyl: hctcroarylC|.4 alkyloxy: heterocyclic. hetcrocvclicC i.4alkyl: aryl C2- 10 

alkenyl: heicroary 1 C2- 10 alkenyl: hcicrocvclicC2- 10 alkenyl: NR4R5: C.j- 10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R 10: S(0)3H: S(0)3Rk: C 1 . j 0 alkyl C(0)R 1 | : 
C2- 10 alkenyl C(0)R| 1: C2- 10 alkenyl C(0)ORi 1 : CfO)R| \. C(0)0Ri2; 0C(0) Ri |: 
NR4C(0)R| 1; IT iwo Y moiciics mgcihcr may Ibrm 0-(CH2)sO- or a 5 to 6 mcnibcicd 
35 un.saturaicd ring: 

n is an integer havinu a value of I to 3: 
m IS an integer having a value of 1 to 3: 
R8 is hydrogen or C 1 -4 alkyl: 
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R 10 is C 1-10 alkyl C(0)2R8; 

Rl I is hydrogen, C|.4 alkyl. opuonally subsuiuicd aryl. optionally subsiiiuied aryl C|.4alkyl. 
opiionally subsiiiuicd heieroaryl. optionally subsUtuied heieroarylC i -4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclicC|-4aIkyl; 

R 12 is hydrogen, C i . i o alkyl. optionally substituted aryl or optionally substituted arylalkyl. 

or a pharmaccuiically acceptably salt thereof. 

A preferred ring substitution for Ri variable is monosubsti luted in the 3-position. or the 
4- position, or di-subsutuicd in the 3.4- position. The substituent group is suitably an electron 
withdrawing moiety. Preferably Ri is nitro. halogen, cyano. trinuoroniethyl group or 
C(0)NR4R5. 

While Y may be subsuiuied in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-posiuon or 3- position, with the 4- preferably being 
unsubsiiiutcd. If the ring is di-subsiituted. substituents are preferably in the 2'-. posiiion.s 
of a monocyclic ring. While both R) and Y can both be hydrogen, ii is prefered ihai at least 
one of the rings be substituted, preferably both rings are at least mono-substituted, i.e. n amd 
m are each equal to 1 or more. 

Y is more preferably a mono-subsututed halogen, disubstiiuicd halogen, mono- 
substituted alkoxy. disubstituted alkoxy. methylenedioxy, aryl. or alkyl. preferably these 
groups arc substituted in the T- position or 2'-.3'-position. 

Exemplified compounds of Formula (la) arc 
N-(4-Nim) 2-(phcnYlsulfonylamino)phcnyl)-N"-phcnyl urea 
N-|(2-Phcnyl.sulfamido)4-cyanophenyll- N--(2-bromo phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-(Ammt) .sulfonyl slyryl) phenyl) N-(2-bromo phenyl) urea 
2-1(3.4 Di-mcthoxyphenylsulfonyl)aminol phenyl) N'-(2-bromo phenyl) urea 
N-C2-|(4-AcciamidophenylsulfonyI)aminol phenyl) N'-(2-bromo phenyl) urea 
N-f2-{ Amino .sulfonyl (2-ihiophene) phenyl) N--(2-bromo phenyl) urea 
N-(2-f Amino .sulfonyl (3-tolyl) phenyl) N--(2-bromo phenyl) urea 
N-(2-(Ammo .sulfonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino .sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 

N-|2-||[2-(Trinuoromcthyl)phenyl).sulfonyl]amino]phenyl|-N'-(2-bromophenyl)urea 

N-(2-Broniophcnyl)-N*-[2-dimeihylaminosulfonylaminolphcnyllurca 

N-[ 2-{ Phcncihylsullonylamino)phcnyI |-N'-(2-bromophenyl)urea 

N-|2-K2-Acciamido-4-mcihylthiazol-5-yl)sulfonylaminolphenyl|-N'-(2-bromophenyl)urca 

N-(2-|(2.3-Dichlorothien-5-yI)Jsulfonylamino]phenyl)-N'-(2-hromophenyl)urea 

N-|2-[f3..5-BisirinuoromethylphenyI)sull()nylamino)phenyl|-N'-(2-bromophenyl)urca 
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N-I2-[(2-Benzyl)sullonylamino|-(5-irinuoromeihyl)phenyl|-N'-(2-bromophcnyl)ur^^ 
N-[2-|2-(3-Niirophenyl)sullonylamino|phcnyll-N*-(2-bromophenyl)urca 

N-(2-[2-(4-Phenoxyphenyl)sulfonylaminolphenyl|-N'-(2-bromophcnyl) urea 
5 N-[[2-(IS)-l()-Camphorsulfonylaniinolphenyl]-N'-(2-bromophcnyI)urea 
N-([2-(IR)-10-CamphorsuIfonylaminolphenyll-N'-(2-bromophenyl)urca 
N-[2-[2-(2-Niiro-(4-irinuoromelhyl)phenyl)sulfonylaminolphenyl-N'-(2-bronK)ph 
N-[2-(2-Amino-(4-irifluoromeihyl) phenyl) sullonylamino) phenyl]- N'-(2- 
bromophenyl)urea 

10 N-(2-(aminosulfonyl phenyl) 3-ammo phenyl] N'-(2-bn)mo phenyl) urea 

Another aspect of the present invention is the novel compounds of Formula (lb), a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
15 (lb) and a phanmaceutically acceptable diluent or carrier. The compounds of Formula (lb) are 
represented by the stnicuture: 




wherein 
20 X IS oxygen or sulfur; 
X I is oxygen or sulfur; 

Ri is independcnUy selected from hydrogen; halogen; niiro; cyano: halosubsiituted 

alkyl; C i . lo alkyl; C2- 10 alkenyl; C |- lo alkoxy; halosubsiiiuied C\.\{) alkoxy: azidc: 
S(0)tR4; hydroxy; hydroxyC|-4alkyl; aryl; aryl Ci-4 alkyl; ar\'loxy; arylC|-4 alkyloxy: 
25 heieroaryl; heteroarylalkyl; heterocyclic, heiercKychc C i -4alkyl; hctcroar>'l C | -4 alkyloxy: 

ar>'l C2- 10 alkenyl; heieroaryl C2. 10 alkenyl; heterocyclicC2- 10 alkenyl: NR4R5: C2-H) 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rlo; S(0)3H; S(0)3Rx; Cmo alkyl 
aO)R II : C2. 1 0 alkenyl C(0)R l| ; C2. 10 aJkenyl C(0)OR 1 1 ; C(0)R 1 1 ; C(0)OR 1 :; 
0C(0) R| 1 ; NR4C(0)Ri 1; or iwo Ri moieties together may form 0-(CH2)sO- or a 5 to ^ 
30 mcmbcrcd unsaturated ring; 

t is 0, t)r an micgcr having a value ol I or 2: 

s is an integer having a value of 1 to 3; 

R2 is a substituted aryl, heieroaryl, or heterocyclic ring which ring has a functional moiciy 
providing the ionizable hydrogen havinj; a pKa of 10 or less; 
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R4 and R5 arc independcnlly hydrogen, opiionally subsiiiuicd C1-4 alkyl. opiionally 

subsiiluicd aryl. opiionaJly suhsiiiuicd aryl C|.4alkyl. opiionally subsiiiuied heicroaryl. 
opiionally subsiiiuied heicroaryl C 1 -4alkyl. heterocyclic. heicrocyclicC|-4 alkyl. or R4 and 
R5 logclhcr with ihe nitrogen to which they are attached form a 5 to 7 member ring which 
may optionally compri.<M: an additional heteroaiom selected from O/N/S: 

Y is independently .selected from hydrogen: halogen: nitro; cyano: haJosubstiluted C i . 10 alkyl: 
C|.|oalkyl:C2-loaIkenyl:C|-ioalkoxy: halosubstiiuted C| -k, alkoxv: azidc: S(0),R4- 
hydroxy: hydroxyCi.4aikyI: ao'l: aryl C1.4 alkyl: aryloxy; arylC,-4 alkvloxy: heieroar>'l 
heteroarylalkyi: heteroarylC 1 -4 alkyloxy: heierocyclic. heterocycljcC|.4alkyl: aryl C2-l() 
alkcnyl: heteroaryl Cj- 10 alkenyl: heterocyclicC2- 10 alkenyl: NR4R5: Ci.u) alkenyi 
C{0)NR4R5: C(0)NR4R5: C(O)NR4Ri0; S(0)3H: S(0)3R8: Ci-i(, alkyl aO)Ri i 
C2.|() alkenyl aO)Ri 1: C2- 1 0 alkenyl C(0)OR| 1: C(0)Ri |: C(0)0Ri2: 0C(0) Rn: 
NR4C(0)R 1 1 : or two Y moieties together may form 0-(CH2).sO- or a 5 to 6 membered 
un.saturated ring: 

n is an integer having a value of 1 to 3; 

m is an integer having a value of I to 3; 

Rr is hydrogen or C | .4 alkyl; 

Rio is C I- 10 alkyl C(0)2R8: 

Rl 1 is hydrogen. C 1-4 alkyl. opiionally substituted aryl, optionally subsutuied aryl C | -4alkyl 
optionally subsuiuied heicroaryl. opiionally substituted heteroarylC i -4alkyl. opuonally 
substituted heterocyclic, or opiionally subsutuied heierocyclicC | -4alkyl: 

R 1 2 IS hydrogen. C M 0 alkyl. opiionally sub.siiiuied ar>'l or opiionally substituted arylalkyi : 

or a pharmaceutical ly acceptable salt thereof. 

Suitably, the variable, etc. for Formula (lb) are ihe .same as tho.sc delincd for Formula 
(II above, such as for example the functional moieties on the R2 group having an ionizablc 
hydrogen w.th a pKa of 10 or less. Suitably such functional groups include, bui arc no. 
Imiiicd 10. hydroxy, carboxylic acid, thiol. -NH-CfO)Ra. -aO)NR6R7. sub.siiiuied 
■sulfonamides of ihc formula -NHS(0)2Rb. -S(0)2NHRc. NHC(X2)NHRh. or icira/oyl (as 
defined for Formula (1). 

Smiably lor compounds of Formula (Ih). a preferred ring subsiiiuiion for Ri is in the 
.^-po.siiion. ihc 4- position or is preferably di .sub.siiiuied in the 3.4- po.siiion. The sub.siiiucni 
i:n)up is .suitably an cicciron wiihdrawing moieiy. Preferably R | is niiro. halogen, cyano. 
irinuoromcihyl group, or C{0)NR4R5. 

While Y may be subsiiiuied in any of the 5 ring posilii)ns. preferahiv the rinc with the 
Y moieiy ,s mono-subsiiiuied in the 2-posiiion or .V position, wiih the 4- preferably beinc 
unsub.siiiuied. If the ring ,s disubsmuicd. sub.siitucnLs are preferabl v in the 2' or V position of 
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a monocyclic ring. While both R i and Y can both be hydrogen, ii is prefercd thai ai least one 
ot the rings be subsiiiuied. prelcrably both rings arc ai Icasi mono-subsiiiuicd, i.e. n amd m arc 
each equal lo I or more. 

Suitably lor compounds of Formula (lb), Y is more preferably disubsuiuied halogen, 
mono-subsiituied halogen, disubstiiuted alkoxy, mono-substituted alkoxy. methylencdioxy. 
aryl, or alkyl, preferably in the 2'position or 2\3'-position. 



Another aspect of the present invention is the novel compounds of Formula (Ic), a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
(Ic) and a pharmaceutically acceptable diluent or carrier. The compounds of Formula (Ic) arc 
represented by the strucuture: 



X,H 




wherein 

X is oxygen or sulfur; 
X I is oxygen or sulfur: 

Rl is independently selected from hydrogen: halogen: niu-o; cyano: halosubsiiiuied Cmo 
alkyl: Cm 0 alkyl: C2-10alkenyl: C\.\o alkoxy: haJosubsiituted C). lo alkoxy; azide; 
S(0)iR4: hydroxy; hydroxyC|-4alkyl; aryl: aryl C 1.4 alkyl: aryloxy: aryl C1.4 alkyloxy: 
heteroaryl: heieroarylalkyi: heterocyclic. heierocyclicC i.4alkyl: heieroar>'ICi-4 aikylox>-: 
aryl C2-|() alkenyl: hcicroar>'l C2-l() alkcnyl: heterocyclic C2-]() alkcnyl: NR4RS: C2- 1(» 
aikcnyl C(0)KR4R5: C(0)NR4R5: C(O)NR4Ri0: S(0)3H: S(0)3Rs: C mo alkyl 
C(0)R 1 1 : C2. 1 0 alkcnyl C(0)R 1 1 ; C2- 10 alkcnyl C(0)OR 1 1 : C(0)R \ \ : 00>OR 1 2 : 
0C(0) R] 1: NR4C(0)Ri ]: or two Ri moieties together may form 0-(CH2)sO- nr a 5 10 0 
mcnibered unsaturated ring: 

I is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R5 are independently hydrogen, optionally substituted Ci .4 alkyl. optionally 

substuuied arvl. optionally substituted ar\'] C|.4alkyl. optionally substituted hctcrnar>l. 
optionally substituted heicroar>'l C1.4 alkyl, heterocyclic, heterocyclic C|-4 alkyl. or R4 
and R5 together with the nitrogen to which thc>' arc attached form a 5 10 7 member nn*^ 
which may optionally comprise an addiiioniil hcieroaiom selected Irom O/N/S: 

V is independently .selected Irom halogen: niu-o: cyano: halosubstiiuied C mo alkyl: Ci-io 
alkyl: C2-I() alkcnyl: C mo alkoxy; halosubsuiuted Cmo alkoxy: azide: S(0)iR4: 
hydroxy: hydroxy C i-4alkyl: aryl; aryl C1.4 alkyl: aryloxy: ar>'ICi.4 alkyloxy: heicroanl: 
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heicroarylalkyl: hcier()ary)Ci-4 alkyloxy: hcicrocyclic, heterocyclic Ci-4aJkyl: aryl C2-|() 
alkcnyl: hcieroaryl C2- 1() aJkcnyl: hcicrocyclic C2- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R5; C(0)NR4R I (): S(0)3H: S(0)3R8: C 1 - 1 0 alkyl aO)R 1 1 : 
C2- 10 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 : C(0)Ri i : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)R 1 1 : or iwo Y moieiies logeUicr may form 0-(CH2)sO- or a 5 lo 6 membered 
unsaturated ring; 

n is an integer having a value of I to 3; 

m is an integer having a value of I to 3: 

R8 is hydrogen or C1-4 alkyl: 

RlOisCi-ioalkyl C(0)2R8-. 

R| I is hydrogen. C1.4 alkyl, optionally substituted aryl. optionally subsiituied aryl Cj.4alkyl. 
optionally substituted heteroaryl. optionally subsuiuted heieroarylCi-4alkyl. opuonally 
subsututed heterocyclic, or optionally sub.stiiuied heterocyclicCi-4alkyl; 

R12 is hydrogen. Cj-io alkyl, optionally substituted aryl or optionally .substituted arylalkyl: 
provided that 

when n = I than Y is substituted in the 2- or 3- position; 

when n =2 than Y is di-subsiiiuied in the T- 3 - position, the 2'- .5'- position, the 
2'-6' position, the 3'-5' or the 3'-6" position; 

when b = 3 than Y is trisubstituted in the 2"-3'-5' or the 2'-3 -6'- positions; 
further provided that 

when Xi is O. m=2. R) is 2-t-butyl. 4-meihyl. and n=3 than Y is not 2'-OH.3'-i- 
butyl. .S -mcthyl; 

when Xi is O. m=l. R] is 4-mcthyl. and n=2 than Y is not 2--OH. 5'-meihyl: 
when X | is O. m=l. R 1 is hydrogen, and n=2 than Y is not 2 -6-diethyI: 
when Xi is O. m = l. R] i.s 6-OH. and n=2 than Y is not 2 -5 -mcthyl: 
when X 1 is S. m= I . R | is 4-ethyl. and n= I than Y is not 2-mcihoxy: 
or a pharmaceutically acceptably .salt thereof 

Suitably, ihc variables, etc. for Formula (Ic) arc the .same as those defined for Fomiuhi 
(I) above unless indicated. . 

Suitably for compounds of Formula (lo. a preferred ring sub.stilution for R) is in the 
3-position. the 4- position or di subsututed m the 3.4- po.siiion. Preferably R| is other than 
hydrogen. The subsiitucnl group is .suitably an electron withdrawing moiety. Preferably R | is 
niiro. halogen, cyano. trilluoromethyl group, or C(0)NR4R5. 

While Y may be sub.stjtuted in any of ihc .5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-posuion or 3- position, with the 4- preferably being 
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unsubsiiiuicd. 11 the riny is disubsiiiuicd, subsiiiuenis are preferably in ihe 2' or 3' posiiion o\ 

a monocyclic ring. While both Rj and Y can boih be hydrogen, ii is prclercd that ai least one 

ol ihc rings be substituted, preferably both rings are at least mono-subsiiiutcd, i.e. n amd m arc 

each equal to 1 or more, 
5 Suitably for compounds of Formula (Ic), Y is more preferably a mono-substituted 

halogen, disubstitutcd halogen, mono-substituted alkoxy, disubstituicd alkoxy, 

methylencdioxy. aryl, or alkyi, preferably with these groups in the 2'posiiion or 2,3-position. 
Exemplified compounds of Formula (Ic) are: 

N-|2-Hydroxy-4-(meihoxycarbonyl)phcnyI|-N'-phenylurea; 
10 N-|2-Hydroxy-5-niiro-phenyl]-N'-phcnyl urea 

N-f2-Hydroxy-4-tluorophenyl)-N'-phenyl urea 

N-|2-Hydroxy-4-(irinuoromethyl)phenyl)-N'-phenyl urea 

N-(2-Hydroxy-4-niU'ophcnyl)-N*-(2-hydroxy-4-nitrophenyl) urea 

N-(2-Hydroxy-4-nitrophenyl)-N*-phenyl-ihiourea 
15 N-{2-Hydroxy-5-nitrophcnyl)-N'-(3-methoxy-2-thienyl)urea 

N-(2-Hydroxy-4-nitrophenyl>N'-(3-methoxy-2-ihienyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(3-meihoxyphenyl)urea 

N-(2-Hydroxy-4-nilrophenyl)-N'-(2-melhoxyphenyl)urea 

N-(2-Hydroxy-4-niu-ophenyl)-N'"(3-trinuoromethylphenyl)urea 
20 N-(2-Hydroxy-4-niu-ophenyl)-N*-(2-trifluoromethylphenyl)urea 

N-(2-Hydroxy-4-niU'ophenyl)-N-(4-trinuoromeihylphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(3-bromophcnyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(4-bromophenyl)urea 
25 N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-phcnylphenyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-nitrophcnyl)urca 

N-(2-Hydroxy-4-niirophcnyI)-N*-{2-nuorophcnyl)urea 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2.6-dinuorophcnyr)urca 

N-(2-Hydroxy-4-nurophcnyl)-N'-(2-cthoxyphcnyl lurca 
30 N-f 2- Hydroxy -4-nitrophenyl)-N'-{2-ethylphcnyr)urca 

N-(2-Hydroxy-4-nurophcnyl)-N'-(2-irifluoromcihoxyphenyl)urca 

N-(2-Hydroxy-4-nurophenyl) N'-(2-mcthylthiophenyl) urea 

N-(2-Hydroxy-4-niiro-phenyl) N*-(2-chloro 6-mcthyl phenyl) urea 

N-(2-Hydroxy-4-niiro-phenyl) N'-(2-sulfoxymcthyl phenyl) urea 
35 N-(2-Hydroxy-4-irinuoromethyl phenyl )-N'-(2-bromo phenyl) urea 

N-f2-Hydn)xy-4-irinuoromethyl phenyn-N'-(2-phenyl phenyl) urea 

N-(2-Hydroxy-4-carbomeihoxy phenyD-N'-C-phcnyl phenyl) urea 

N-(2-Hydrt)xy-4-nurophenyl)-N'-f2,3-dichioro phenyl) urea 
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N-(2-Hydroxy-4-nilrophenyl)-N*-(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-niiri)phenyl)-N -(2-chloro phenyl) urea 
N-(2-Hydroxy-4-niu-ophenyl)-N"-(2,4-dibromo phenyl) urea 
N-(2-Hydr{)xy-l-napihyl)-N'-(2-bromo phenyl) urea 
5 N-(2-Hydroxy-4-niirophenyl)-N'-(2.3-meihylenedioxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl) N*-{3-chloro 2-methoxy phenyl) urea 
N-f2-Hydroxy-4-fBenzylamino)carbonyl phenyl l-N-(2-bromopheny])urea 
N-(2-Hydr()xy-4-nilro phenyI)-N'-(2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-nuoro pheny!)-N'-(2-bromo phenyl) urea 

10 N-(2-Hydroxy-3.4-difluoro phenyl)-N*-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-pheny] phenyl) N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-methyl phenyl)-N*-{2-bromo phenyl) urea 
N-(2-Hydroxy-4-niiro phenyl)-N-(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carboxyphenyn-N'-(2-bromo phenyl) urea 

1 5 N-(2-Suiniydryl-4-bromo phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4.nitro phenyl)-N"-(2-iodo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl)-N'-(2-bromo phenyl) thiourea 
N-(2-Hydroxy-4-azidophenyl)-N'-{2-raethoxyphenyI)urea 
N-I2-Hydroxy-5-cyanophenyl]-N'-|2-bromophenyl] urea 
20 N-[2-Hydroxy-3-nuorophenyl)-N'-I2-bromopheny]) urea 

N-[2-Hydroxy-3-nuoro-5-bromophenyl)-N'-f2-bromophenyl] urea 
N-r2-Hydroxy-3-chlorophenyl]-N'-(2-bromophenyl) urea 
N-[2-Hydroxy-3-trinuoromeihylphenyll-N'-[2-bromophenyI| urea 
N-[2-hydroxy-3.4-diphenyl phenyll-N*-|2-bromophenyll urea 

25 N-f2-Hydroxy-3-glycincmelhylesicrcarbonylphenyll-N'-(2-bromophcnyl| ui 
N-|2-Hydroxy-3-glycincarbony]phenyll-N'-(2-bromophenyl| urea 
N-|2-Hydroxy-3.5-dichlorophenyll-N-|2-bromophenyll urea 
N-[2-Hydroxy-3-niirophenyll-N"-I2-bromophcnyll urea 
N-I2-Hydroxy-3.4-dichlorophenyl)-N'-[2-bromophenyll urea 

30 N-(2-Hydroxy-3-cyanophenyll-N'-(2-bromophenyl] urea 
N-|2-Hydroxy-4-cyanophenyll-N'-(2-bromophenyl) urea 
N-(2-Hydroxy-4-cyanophenyl|-N'-|4-meihi)xyphenyl] urea 
N-|2-Hydroxy-4-cyanophenyIl-N'-(2-phcnylphenyIl urea 
N-|2-Hydroxy-4-cyanophcnyl|-N'-|2-mcihylphenyl] urea 

35 N-|2-Hydroxy-4-cyanophcnyl]-N'-|2-irinuoromeihylphenyl| urea 
N-(2-Hydroxy-4-cyanophenyll-N'-[3'trinuoromethylphenyl] urea 
N-|2-Hydroxy-4-cyanophenyll-N'-(4-irinuoromethyiphenyl) urea 
N-f2-Hydroxy-3-n-propylphenyIJ-N'-|2-bromophenyl| urea 
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N-f2-Hydroxy-4-elhylphenyl]-N -|2-bromophenyll urea 
N-I2-Hydroxy-3-phenyIaminocarbonyl phenylJ-N'-|2-bromophenyll urea 
N-|2-Hydroxy-3-cyano-4-melhylphenyl|-N'-(2-bromophenyl| urea 
N-r2-Hydroxy-4-carbophenyl phenyl )-N*-I2-bromophenyl| urea 
N-f2-Hydroxy-3-carbophenyl phenyl )-N--f2-broinophenyl) urea 
N-[2-Hydroxy-3-benzyloxy phenyl ]-N'-(2-bromophenyll urea 
(E)-N-I4-(2-(MeihoxycarbonyI) ethenyIl-2-hydroxyphenyl|-N'-I2-bromophcnyl | urcn. 

(E)-N-(3-[2-(Melhoxycarbonyl)elhenyll-2-hydroxyphenyl)-N'-(2-bromopheny]|urca-N'- 
bromophenyl] urea 

(E)-N-I3-f2-(Aminocarbonyl)eihenyIl-2-hydroxyphenyl]-N--f2-bromophenyl|urca-N--(2- 
bromophenyl] urea 

(E)-N-|4-[2-(AminocarbonyI)elhenyl]-2-hydroxyphenyl]-N--f2-bromophenyI|urca-N-(:- 
bromophenyl] urea 

N-|2-Hydroxy-4-benzamide phenyl]-N'-[2-broniophenyll urea 
N-[2-Hydroxy-4-aminocarbonyl phenyl]-N*-(2-bromophenyl] urea 
N-(2-Hydroxy-3,5,6-lrinuorophenyl)-N'-(2-bromophenyI)urea 
N-(2-Hydroxy-3-nuoro-4-trinuoromethylphenyl).N*-(2-bromophenyl)urea 
N-(2-Hydroxy-3-iodophenyl)-N'-(2-bromophenyl)urBa 
N-I2-Hydroxy-4-cyanophenyl]-N'-(4-phenylphenyll urea 
N-|2-Hydroxy-4-cyanophenyl]-N'-{2.3-dichlorophenyl] urea 
N-[2-Hydroxy-4-cyanophenyl]-N*-I2-methoxyphenyll urea 
N-f 2-Hydri)xy-4-cyanophenyl]-N'-|3-melhoxyphenyl | urea 
N-[2-Hydroxy-5-nuorophenyIl-N'-(2-bromophenylI urea 
N-(2-Hydroxy-5-lrinuoromethylphenyl)-N-(2-bromophenyl | urea 
N-[2-Hydroxyphenyl]-N'-(2-bromophenyll urea 
N-fTrans-3-siyrI-2-hydroxyphenyI)-N -[2-bromophenyl| urea 
N-|2-Hydr«xy-3.4-dichlorophenyll-N'-|2-meihuxyphcnyl| urea 
N-(2-Hydroxy-3.4-dichlorophcnyll-N'-(4-melhoxyphcnyl| urea 
N-|2-Hydroxy-3.4-djchlorophenylI-N'-|3-lrinuoromeihylphenyl) urea 
N-[2-Hydroxy-3.4-dichlorophenyll-N'-|2-phenylphenyl| urea 
N-(2-Hydroxy-3.4-dichlorophenyl)-N -(4-phenylphenyll urea 
N-I2-Hydroxy-3.4-dichlorophenyl|-N-|2.3-dichlorophenyl| urea 

N-[2-Hydr<)xy-4-isopropylphenyl|-N'-|3-irinuoromeihyJphcnyll urea 
N-|2-Hydroxy-3-naphihyI)-N'-[2.3-dichIorophenyl] urea 
N-(2-Hydr()xy-4-azidophenyI)-N'-(2-iodophenyJ)urea 
N-(2-Hydroxy-3-azidophenyl)-N'-(2-bromophenynurea 
N-I2-Hydrnxy-3-cyanophenyI]-N'-f2-meihoxyphenylJ urea 
N-|2-Hydroxy-3-cyanophenyl)-N'-I3-lrinuoromelhylphenyll urea 
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N-I2-Hydroxy-3-cyanophenyl|-N"-(2-phcnylphenyl| urea 
N-|2-Hydroxy-3-cyanophenyI J-N'-( 2.3-dichlorophenyI | urea 

N-I2-Hydroxy-4-isopropylphenyII-N--(2.3-dichlorophcnyl|urca 

N-f2-Hydroxy-4-isopropylphenyIJ-N-(2-chIoro-5-trinu<)romcihylphcnvI|urca 
N-[2-Hydroxy-3-phenylphenyll-N'-[2.3-dichlorophcnyIj urea 

N-|2-Hydroxy-5-niirophenylI-N'-(2-meihoxyphenyl|urca 

N-[2-Hydroxy-5-nitrophenylJ-N-I3-trinuoromcthylphenvl|urca 
N-[2-Hydroxy-5-nilrophenylJ-N'-I2-phenylphenyIJ urea 

N-f2-Hydroxy-5-niirophenyl)-N-f2.3-dichlorophenyl)urca 

N-f2-Hydroxy-5-eihylsulfonylphenylJ-N-[2.3-dichlorophenyljurea 
N-[2-Hydroxy-3.4-dichIorophcnyll-N'-I2.4 dimethoxyphenyl) urea 

N-[2-Hydroxy-3,4-diehlorophenyI)-N--f2-chJoro-5-triflu«rt)mcihylphcnvl| urea 
N-f2-Hydroxy-3,4-dichlorophenyI]-N'-| benzyl) urea 

N-f 2-Hydroxy-4.isopropylphenyI)-N'-|3-trinuoroinethvIphenyl I urea 
N-[2-Hydroxy-3-naphthyl)-N-[3-trinuoronieihylphenyl|urca 
N-f2-Hydroxy-3-naphihyl)-N'-I2.3-dichlorophenyl] urea 
N-[2-Hydroxy-3-naphthyl]-N'-( benzyl] urea 
N-r2-hydroxy-3-(phenylaminocarbonyl) pheny I )-N'-| benzoyl) urea 

N-|2-Hydroxy-3-lrinuoromeihylphenyl)-N'-[benzoyl)urca 
N-f2-Hydroxy-4-cyanophenyi]-N'-fbenzoyl] urea 

N-f2-Hydroxy-5-naphlhalenesulfonic acidJ-N'-I2-br«mophenyl| urea- 

N-I2-Hydroxy-4-naphthalcnesuironic acid|-N-f2-bromophcnyl| urea; 
N-(2-Hydroxy 3-napihyl) N'-(2-bromo phenyl) urea: 

N-(2-Hydroxy-l-napihyn-N -(2-bromo phenyl) urea: 
N-(2-Hydroxy-4-niirophcnyl)-N-( I -naphthyDurea: 

Su.,able pharmaceutically acceptable salus arc well kn.wn to those .sk.Hed in .he m and 
include basic salts of inorganic and organic acids, such as hydrochloric acid, hvdrnhromic 
acd. sulphunc acid, phosphoric ac.d. methane sulphonic acid, ethane sulphonic acid acet.c 
aad. mahc acid, tartaric acid, citnc acid, lactic acid, oxalic ac.d. succinic acd. lumanc ac.d 
maletc ac.d. benzoic acid, salicylic acid, phenylacetic ac.d and mandel.c acid In add.tion ' 
phannaceutically acceptable .salts of compounds of Formula fl, mav also be Ibmied with a 
pharmaceutically acceptable cation, for instance, il" a substitucn, group comprises a carhoxv 
nK.ieiy. Suitable pharmaceuucally acceptable cations are well known to those skilled in the ai i 
and include alkaline, alkaline eanh. ammonium and quaiemao- ammonium cations. 

The following terms, as u.scd herein, refer to. 

• "halo" - all halogens, that is chloro. tluoro. bromo and iodo. 
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• "Ci-ioalkyl" or "alkyl" - both straight and branched chain radicals ol I u> 10 carbon 
atoms, unless the chain length is otherwise limited, including, but not limited to. meihyK eihyl. 
/?-propyl, /.sYi-propyl, n-bulyl, .Ne'e -butyl, /.vrj-butyl. rerr-bmyl, n-pentyl and the like. 

• The lenn "cycloalkyl" is used herein to mean cyclic radicals, preferably ol 3 to 8 
carbons, including but not limited to cyclopropyl, cyclopeniyl. cyclohexyl. and the like. 

• The term "alkenyl" is used herein at all occurrences to mean straight or branched 
chain radical of 2- 10 carbon atoms, unless the chain length is limited thereto, including, but not 
limited toethenyl, 1-propenyl. 2-propenyl. 2-mcihy]- 1 -propenyl. l-huienyl, 2-butcnyl and the 
like. 

• "arx'I" - phenyl and naphthyl; 

• "heteroaryl" (on its own or in any combination, such as "heteroaryloxy". i)r 
"heieroaryl alkyl") - a 5-10 membered aromatic ring system in which one or more rings contain 
one or more heieroaioms selected from the group consisting of N. O or S, such as. but noi 
limited, to pyrrole, pyrazole, furan, thiophene. quinoline. isoquinolinc. quinazolinvL pyridme. 
pyrimidine, oxazolc, ihiazole, thiadiazole, iriazole, imidazole, or benzimidazolc. 

• "heterocyclic" (on its own or in any combination, such as "heterocyclicalkyl") - a 
saturated or partially unsaturated 4- 10 membered ring .system in which one or more rings 
contain one or more heteroaioms selected from the group consisting of N, O. or S: such as. but 
not limited to. pyrrolidine, piperidine, pipcrazine. morpholine, tetrahydropyran. or 
imidazolidine, 

• The term "arylalkyl" or "heteroarylalkyl" or "heierocyclicalkyl" is used herein to 
mean C i . lo alkyl. as defined above, attached to an ar\'l. heieroar>'I or heterocyclic moiety, as 
also defined herein, unless oiherwi.se indicated. 

• "sulfinyl" - the oxide S (O) of the corresponding .sulfide, the term "thio" refers to the 
sulfide, and the term "sulfonyl" refers to the fully oxidized S(0)2 moiety. 

• The term "wherein two R i moieties (or iwi> Y moieties) may together form a 5 or 6 
membered un.saturated ring" is used herein to mean the formaiii)n of a napthylenc nnc system 
or a phenyl moiety having attached a 6 membered partially uasaluraied nng such as a 
cycloalkenyl, i.e hexenc. or a C5 cyloalkenyl moiciy. cyclopcniene. 

The compounds of Formula (I), (la). (lb). (Ic). (II) and (III) may be obtained by 
applying synthetic procedures, some of which are illustrated in the Schemes below. The 
synthesis pnn ided for in these Schemes is applicable for the producing compounds of Formula 
(I), (la). (ID and (III) having a variety of different R. R|. and Ar groups which arc reacted, 
employing optional substituents which are suitably protected, to achieve compatibility with the 
reactions outlined herein. Subsequent deprotection. in those cases, then affords compounds of 
the nature generally disclo.sed. Once the urea nucleus has been established, iunher compounds 
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of ihcsc formulas may be prepared by applying siandard techniques for funciional group 
intcrconversion, well known m ihe an. While ihe schemes are shown with compounds only of 
Formula (I) this is merely for illustration purposes only. 



^heme 1 



a:, a:i.jo 



R=NH2. OH. CO2H. SH alPhNCO 
NHSO2R 



Ortho substiiuied phenyl ureas shown in 2-schemp 1 may be prepared by standard 
conditions involving ihe condensation of commercially available ortho subsututed 
aniline(Aldrich Chemical Co.. Milwaukee. Wi) with the commercially available optionally 
substituted aryl isocyanatc (Aldrich Chemical Co.. Milwaukee, Wi) in an aproUc solvent 
(DMF. toluene). When the I-(RS02NH)2-(NH2)Ph is not commercially available it can be 
made by treating the commercially available RSO2CI with the cooresponding 2-phenylene 
diamine in the presence ol" an base like methyl amine or NaH in an aprouc solvent (like 
methylene chloride or DMF). 

Scheme P 



o-"-- a:- a: 

3 4 5 

R"=OH. NH2. NHSOgR a)HN03. 23 X b)SnCl2. EtOH 



11 the desired 2-.sub.siiiuicd anilmc .^-schemo ? ,.s not commercially available the 
corresponding niiro compound can be prepared Irom 3-.schemf^ ? under .standard niu-auon 
conditions (using HNO3 or BF4NO.^) at 23 ''C. The nilro compound is then reduced to the 
corresponding aniline u.sing SnCh in EtOH(or aiicmaicly H^/Pd or LiAIHj). 
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SH 



7 

a) NH4SCN. Bf2 

b) NaOH EtOH 



If the desired 2-amino bcnzcneihiol 8>schemo ,^ is not commercially available it can be 
synthesized by reaction of the phenyl aniline with the thiocyanate anion in the presence ol" an 
oxidanUlike bromine) lo produce the 2-amino benzihiazole 7-schemc ? This thiazole can then 
be hydrolyzed to the desired 2-amino benzenethiol 8-scheme ^ wiih a strong base like NaOH in 
a protic solvent (i.e., EiOH). 

Scheme 4 

OgN^^-:^ OH 

s 

OaNx^ ^OH 



x=s. o 



11 

a)TBSCl, imid. DMF b)i)CICXCI. NaHCOa. ii)PbNH2 OElgN^HF. CH3CN 
In the case where the thioisocyanate or phenyl isocyanate is not commercially 
available, the thiourea or urea I |-.sghcmg4 may be prepared from the commercially available 

10 onho substituted aniline. This compound is lirsi protected with a protecting group (teri-buiyl 
dimethyl silyl or benzyl ) by conditions well known in the art(see Greene. T Protecting 
Gu^UP.S in Orgt^nic Synthesis. Wiley&Sons, New York. I98l). This protected aniline is then 
reacted, in the presence ot a base(like uieihyl amine or .sodium bicarbonate), with either 
Lhiophosgene or a solution of phosgene in an aprotic solvent (ie. DMF, toluene), followed by 

1 5 aniline to produce the protected thiourea or urea respectively. The corresponding urea or 
thiourea is then deproiccted. using conditions .standard in the an. to lomi the desired thiourea 
ov urea 1 1-schcme 4. 
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Scheme 5 



12 13 X 

a){PhO)2PON3.El3N b)PhXNH2 
X=OH. NHSO2R. SH 

Alicmaiely the urea can be formed using a Curtius rearrangement from the 

corresponding aromatic or thiophene carboxylic acid 12-schemp s The carboxylic acid is 

submitted to standard CurUus condiuons ((PhO)2PON3, E13N or CICOCOCl followed by 

NaN3) and the intermediate isocyanate is trapped by an appropriately substituted anihne. 

Pharmaceuiically acceptable salts of compounds of Formula (I) may be obtained in 
known manner, for example by treatment thereof with an appropriate amount of acid or base in 
the presence of a suitable solvent. 



Another aspect of the present invenUon is the novel synthesis of cyano nitrophenol 
intermediates. Numerous conversions of aryl halides lo aryl cyano derivatives with copper (I) 
cyanide have been published. However/no examples of an aryl ring with a hydroxy group 
present were mentioned. Several attempts to obtain a cyano phenol moiety with published 

1 5 results failed. Using known conditions of elevated temperatures, greater than 1 TO'C. such a.s 
from 1 80 10 2 10' did not yield displacment of the halogen to a cyano moiety. Standard bases, 
such as DMF and pyridine further provided no desired product. Iniermcdiates such as 2- 
amino-.S-tluorophcnol. 2-niiro-5-nuorophenol. 2-niu-o-5-methyl-6-bromophenol were tried 
with a change of halogens, from lluorine to chlorine to bromine, and with use of copper (1) 

20 cyanide. The use of a bromine derivative, such as 2-nitro-.'>-melhyl-6-bromophenol . with 

dimelhylformaniidc and u.sing irieihylaminc with a catalyUc amount of dimelhylammo pyridine 
and copper (I) cyanide at reduced temperatures,, i.e. <1(K)-C. prclcrably 60 to about XO C l.ir 
reduced times Irom strandarized procedures, i.e.. < 18 hijurs. preferably about 4 10 6 hours 
yielded the desired products. 

25 ThcrofDrc one a.specl of Uic invention is to a process for producing a cyano phenol 

derivative of the formula: 
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15 




wherein Ri is as defined for Formula (I) above, which method 



comprises reacting a compound of the formula: 

OH 




^' wherein X is halogen with copper (I) cyanide, dimeihylformamidc. 

u*ielhylamine and a catalytic amount of dimethylamino pyridine. Preferably, the process is run 
at reduced temperatures of about 60 to about 80'C. Preferably X is bromine. 

In the Examples, all temperatures are in degrees Centigrade CO. Mass spectra were 
pcnormed upon a VG Zab mass spectrometer using fast atom bombardmeni, unless otherwise 
indicated. ' H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz or 4(X)MHz 
using a Bruker AM 250 or Am 400 spectrometer, respectively. Multiplicities indicated arc: 
s=singlet, d=doublet, t=triplei, q=quartet, m=multiplet and br indicates a broad signal. Sat. 
indicates a saturated solution, equiv. indicates the proportion of a molar equivalent of reagent 
relative to the principal reactant. 

Flash chromatography is run over Merck Silica gel 60 (230 - 4(M) mesh). 



SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples which arc 
merely illusu-ative and are not to be construed as a limitation of the scope of the pre.scni 
mvention. All temperatures are given in degrees centigrade, all solvents used herein arc of ihc 
20 highest available purity and all reactions are run under anhydrous conditions in an argon 
atmosphere unless otherwise indicated. 

General Method A: Synthesis of N, N'. phenyl urea To a solution of suhsiiiuicd 
phenyl isocyanaie (l.Oequiv.) in toluene (5 miliLiters (hereinafter "mL")) ihc cunospondini; 
25 aniline ( 1 .0 equiy.) was added. The reaction mixture was stirred ai about SO°C iiniil complete 
(24-48 hours (hereinafter "hrs" or "h")), then cooled to room temperature. The punlicaiions. 
yields and spectral characteristics for each individual compound arc listed below 



30 



General Method B: Synthesis of N, N'- phenyl urea To a solution of phenyl 
isocyanaie (1.0 equiv.) in dimethyl formamide (ImL) the corresponding aniline (1.0 cquiv.) 
was added. The reaction mixture was stirred at about SOX until complete (24-4S hcnirsi. then 
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the solvent was removed under vacuum. The puriricaiions. yields and spectral characteristics 
lor each individual compound are listed below. 

General Method C:Synthesis of sulfonamide The ortho substituted aniline ( 1 equiv.). 
trieihyl amine (1 equiv.) and the desired sulfonyl chloride (1 equiv.) were combined in 
methylene chloride and allowed to stir at about 23 "C until complete ( 1 2-36 h). The reaction 
mixture was partiuoned between water and methylene chloride. The organic layer was 
separated and dried over magnesium sulfate, filtered and concenu-atcd in vacuo. The 
purifications of each compound are listed below. 

Ei^amnlg 



Preparation of N-f2-Hvdroxv-4-rmPthnYY^'arhnnvl yhPny P -N -nhPnvl nr^. 

N-[2-Hydroxy.4-(methoxycarbonyl)phenyl]-N'-phenyl urea was prepared from 
methyI-4-amino-3-hydroxybenzoaie (20() mg. 1 . 19 mmol) and phenyl isocyanaie (1.19 mmi,l ) 
according to the procedure noted above in General Method A. The product was purified by 
precipiution from toluene, and filtering, to afford the tiUed compound (MY) mg 90%) mn 
188.4-188.8°C: »H NMR (CD3OD/CDCI3): 5 8.15 (d. IH, J = 8.25 Hz). 7.70 (s, IH). 7.51 
(d, IH. J = 8.25 Hz). 7.43 (d. 2H, J = 8.25 Hz). 7.30 (t. 2H. J = 8.25 Hz). 7.01 (i. IH. J = 
8.25 Hz), 3.87 (s. 3H): EI-MS m/z 286 (M+H)-^: Anal. (CisHuNjOj) C. H. N. 

Exampip, 7 

Prenaratinn of N-[S-niirn-2-hvflrnxYpf ienvll-N'-phnr^y| ^ ^^^ -^ 

The N-|5-nitro-2-hydroxyphenyl|-N -phenyl urea was prepared from ihc 5-niirc) 2- 
hydroxy anihne and phenyl i.six:yanatc according to the procedure in General Method A. The 
product was purified by precipitation from toluene and filiering to afford ihc tilled compound 
(100 mg. 30^. ). lHNMR(CD.,OD):6 9.4K(.s. lH.NH).y.07(d..l= 1 ..S6 Hz. NH). S SS 
(s. IH), 7.80 (dd. IH. .1 = 6.25 Hz and J = 1.56 Hz). 7.50 (d. 2H. J = 6.25 Hz). 7 .30 (t. :h. 
J = 6.25 Hz). 7.01 (m. 2H). EI-MS m/z 273 (M+H)+. 

Example 3 

Prgparaiion of 3-hvdroxv-4-ff(nhpnvlM min(nc;irhi)nvllamin»lhf>n/:.mw<.. 

a) Prcparation of 0.67 Molar (hereinafter "M") Stock Solutions of Aluminum Amide RcayciUs 

To a .su.spension of the appropriate hydrochl.iride (0.02 mole (hcrcmaficr "mol")! .n Ur> 
toluene (20 mL) ai about ()°C. was .slowly added a .solution of (2M. 10 mL) of irimethyl 
aluminum m toluene. After the addition was complete, the reaction mixture wa.s alk.wcd lo 
warm to room temperature and was .stirred for aboui I -2 hours until gas evolution has cca.sed 

b) Preparauon of 3-hydroxy-4-{|(phenylamino)carbonyllamino )bcnzamide 
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To a solution of the N-I2-hydri)xy-4-(mcihoxycarbonyl)phcnyI|.N'-phenyl urea (60 
miligram (hereinaller "mg"). 0.2 mmol) in toluene (2 mL) was added aluminum amide reagent 
(0.9 mL, ().67M). The reaction mixture was stirred at rellux tor about 12 hours. The reaction 
mixture was cooled to room temperature and was carefully quenched with 5% HCl. The 
organic layer was separated and the aqueous layer wa.s exu-acted three times with ethyl acetate. 
The organic extracts were combined, dried over MgS04, tillered and concentrated under 
reduced pressure. Chromatography of the rcsulung solid on silica gel (ethyl acetate) gave the 
desired amide (28 mg.49%). mp: 106.8- 1 07.1 "C: "H NMR (CD^OD/CDCh): 6 7.98 (d. IH. 
J = 8.25 Hz), 7.35 (d. 2H. J = 8.25 Hz). 7.30 (d, 2H. J = 8.25 Hz). 7 17 (l. 2H. J = 8.25 
Hz). 6.91 (t, IH. J = 8.25 Hz): EI-MS m/z 271 (M+H)+: Anal. (CkHi^N^O,) C. H. N. 



Exampjp A 

Preparation of N-(2-hvdrnxv-4-fliinrn phenvn-N-nh<'nvl ..rpa 

a) Preparation of 2-amino-5-fluoro phenol 

15 A mixture of 5-nuoro-2-niirophenol (5(X) mg. 3. 18 mmol) and tin (II) chloride (.1.76 

g, 9.2 mmol) in ethanol ( 10 mL) was heated at 80°C under argon. After 30 min. the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slighUy basic (pH 7-8). by addition of 5% aqueous sodium bicarbonate, 
before being extracted with ethyl acetate. The organic pha.se was washed with brine, dried over 

20 MgS04 and filtered. Evaporation of the solvent gave the title conipound(335 mg. 83%). 'H 
NMR (CD3OD/CDCI3): 5 6.6 (m. IH). 6.38 (dd. IH. J = 8.3 Hz and .1 = 2.8 Hz), 6.29 (m. 
IH). 

b) Preparaiion of N-(2-hydroxy-4-nuorophenyl)-N -phcnyl urcu 

N-(2-Hydroxy-4-nuorophcnyl)-N -phcnyl urea was prepared trom 2-aminn-5-riuor() 
2.S phenol (2(X) mg. 1 .57 mmol ) and phenyl i.socyanate according 10 ihc procedure in General 
Method A. The product was purified by precipitation irom toluene and liliermg m allord the 
titled compound (352 mg. 91 9f ). mp: I95..5- I95.7°C: 'H NMR (CD^^OD/CDCI.O: 5 7.70 <m. 
IH). 7.3 (d. 2H. J = 8.25 Hz). 7.15 (i. 2H. J = 8.25 Hz). 6.89 (i. IH. .1 = 8.25 Hz). 6.50 - 
6.38 (m. 2H): EI-MS ni/z 246 (M^-H)+: Anal. (CnHiiN202 F) C. H. N. 

30 

Example 5 

Preparaiion cif :-(|(phenvlamino)carhonvllaminoUhiophcn()l 

2-{|{PhLMiylamino)carbonyl|amino}ihiophenol wa.s prepared Irom 2-aniinoihiophcnol 
{2(K) mg. 1.6 mmol) and phenyl i.socyanate according 10 the priiccdure in General Method A 
35 The pre)duct was purified by precipitation Irom toluene and filierint: to aflurd the titled 

compound (330 mg. 85 '7r). mp: 194.5"C: 'H NMR (CD^OD/CDCh): 5 7.48 - 7.26 (m. 4H)- 
7.25 - 7.10 (m. 3H). 7.04 - 6.79 mi. 2H): EI-MS m/z 244 (M^-Hr; Anal. (Ci.iH,2N20S) C. 
H. N. 
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Examplp f) 

PrcparadPn of N-f2-rarhoxv-4-hvdmxvphnn v n.N .nhonvi ^^ ^-^ 

N-(2-Carboxy.4-hydroxyphenyl)-N -phcnyl urea was prepared from 2-amino-5- 
hydroxy benzoic ac.d ( 1 g. 6.53 mmol) according lo the procedure in General Method B The 
reaction mixture was partitioned between ethyl acetate and water. The organic pha.se was 
washed with brine, dried over MgS04 and filtered. Removal of solvent under reduced pressure 
and chromatography of the resulimg solid on sil.ca gel (hexane : ethyl acetate 1 • Ito 1 0()7. ' 
ethyl aceuie) gave the titled compound ( 1 .5 g. MV. ). • H NMR (CD^OD/CDCh)- 5 8 36 (d 
IH. J = 8.25 Hz), 7.63 (m. 4H). 7.48 (t, 2H. J = 8.25 Hz). 7.20 (m. IH): EI-MS m/z 27- " 
(M+H)+: Anal. (C|4H,2N204) C. H, N. 

Examnle 7 

PrgparaiiPn of N - f? • hvflroxv - a- Mnn..nrnm.,}iYp nh^n,,, . . p^,^ .,, ^^^^.^ 

a) Preparation of 2-nitro-5-trinuoromethylphenol 

2-Nitro-5-trinuoromethylphenol was prepared by adding concentrated HNO, (6 mL) 
drop-wise to a.a,a-trifluoro-m-cresol (5g. 30.8 mmol) at room temperature After the 
addmon was complete the reaction was quenched with .saturated ammonium acetate and 
extracted with EiOAc. The organic was separated, dried over .sodium sullatc and filtered 
Concentration of the .solution in vacuo afforded an oil which was purified by column 
chromatography (gradient HXm hexane to 50-^ EtOAc/hexanes) to afford the titled compound 
a.sanoiK1.7g. 27'7, ). IH NMR (CDCl,): 10.6 (s. I H. OH). 8.26(d. I H. J = 7 8 Hz) 
7.45(s. IH. arom). 7.26(d. IH. J= 7.8 H/.) 

b) Prcparation of 2-amino-5-trinuoromethylphcnol 

2-Amino-5-trinuoromcihylphenol wa.s prepared bv trcaiin" --niiro-5- 
trilluoromethylphenol (5(K, mg. 2.41 mmol, w.th . .solution o. s;Ch(3.5.. mmoh in EtOH a, 
-3 C lor I2h. The mixture was concentrated to .50 mL and adjusted to pH 7 usin. saturated 
sodium bicarbonate. The reaction mixture wa.. partiii.mcd between H-Oand EtOAc The 
aqueous layer wa.s .separated and extracted with EtOAc. The combined orcan.c extracts were 
dned over sodium sulfate, filtered and concentrated .n vacuo. The resultin. colorless oil(^7() 
mg, 87'^ I was u.scd without further purification. IH NMR (CDCh): 7.6 (.s. IH) 7 3y(d 
IH. .1 = 8.5 H/). 7.08(d. IH. J= 8.5 Hz) 

OPreparaiion of .N - |2 - hydn.xy - 4- (trinu..iomcthyl) phenyl) - N' - phenvl urea 

N - 12 - Hydroxy - 4- (trilluorameihyl) phenyl | - N" - phenyl urea was prepared from 
2-aminoo-trinu.>romethylphenol (150 mg. 1. 09 mmol, and phenvl i.socvanatc{ l.Oy mmol) 
according to the procedure in General method A The product was purified bv precipitation 
irom methylene chloride and filtering to afiord the tilled compound ( 23() m" 879. ) mn- °C- 
IH NMR (DMSO-d.): 5 9.45 (s. IH. NH). 8 .5,, ,s. 1 H. NH). 8.31 (d. IH." J = ,(, o Hz, ' 
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7.45 (d, 2H, J = KM) H/). 7.29 (l, 2H, J = 6.67 Hz), 7.10 (m. 2H). 6,99 (l, IH. J ^ 6.67 
H/). EI-MS m// 296 (M^). Anal. (C14H i iN202F3)C H, N. 

Example S 

5 Preparaiion oi' N-(2-hvdroxv-4-nilroDhenvn-N -f2-hvdmx v-4-nitmphenvn urea 

a) Preparaiion of 2-(/£'r/-buiyldimelhylsilyloxy)-4-niiroamline 

To a solution of 2-amino-5-nitrophenol (1 g, 6.49 mmol) and imidazole (0.88 g. 12.3 
mmol) in DMF { 1 5 mL), ten -bulyldimeihylsilyl chloride ( 1 1 .2 mL, 64.9 mmol) was added. 

10 The resulting mixture was allowed to stir at 23 °C for 48 hours. The reaction mixture was 
partitioned between 0. 1 % HCl and ethyl acetate. The combined organic phase was washed 
with brine, dried over MgS04 and filtered. Removal of solvent at reduced pressure and 
chromatography of the resulting oil on silica gel (hexane : ethyl acetate: 5: 1 ) gave the titled 
compound (1.7 g, 98 %). 'H NMR (CDCI3): 5 7.78 (dd, IH, J = 6.7 Hz and J = 2.7 Hz). 

15 7.61 (d, IH, J = 2.7 Hz). 6.7 (d, IH, J = 8.8 Hz), 1.0 (s. 9H). 0.28 (s. 6H). 

b) Preparauon of N-[(2-rm-butyldimethylsiIyloxy)-4-nitrophenyI)-N'-|(2-iert- 
buiyldimeihylsiloxy)-4- niirophenyl) urea 

To a solution of 2-{tcrt-bulyldimethylsilyloxy)-4-niuoaniline{2(K) mg, 0.75 mmol) in 
toluene (10 mL) tricihylamine (0.13 mL, 1.64 mmol) and iriphosgenc (88.4 mg, 0.3 mmol) 

20 were added. The reaction mixture was stirred at 70°C for 2 hours, then cooled to room 

temperature. Then more 2-(iert -butyldimethylsilyloxy)-4-nitroan!linc (200 mg, 0.75 mmol) 
was added- The resulting mixture was allowed to stir at 70°C for 48 hours then cooled to room 
icmpcraiurc. The reaction mixture was partitioned between water and ethyl acetate. The 
combined organic pha.sc was washed with brine, dried over McSOa and filtered. Removal t>l 

25 solvent ai reduced pressure and chromatography of the resulting oil on silica gel (hexanc : ethyl 
acetate. 10:1) gave the tilled compound(13() mg. 31^r). >H NMR (CDCIO: 58.36 (d, 2H. J = 
8.3 Hz). 7.90 (dd, 2H. J = 8.3 Hz and J = 2.8 Hz), 7.71 (d. 2H. J = 2.S Hz). 7.22 (s, 2H). 
1.02 (s. 18H), 0.35 (s, I2H). 

c) Prcparation of N-(2-Hydroxy-4-niirophcnyl)-N'-(2-hydroxy-4-niirophcnyl) urea 
30 To a soliiiion of N-|(2-ten-butyldimclhyl.silyloxy)-4-nitrophcnyll-N'-[(2-teri- 

buiyldmicihylsil> Ioxy)-4- niirophenyl | urca(.SO mg, 0.089 mmol) in THF (2 mL). 
icirabuiylammonuim iluoridc ( I M. 0.09 mL. 0.089 mmol) was added ai OT. The reaction 
mixuirc was stirred ai 23X. After I hour, ihc starling maierial had di.sappcarcd. The reaction 
mixuire was pariiiioned bciwccn waier and cihyl acetate. The combined organic phase was 
35 dried over MgSOa and filtered. Removal ol' solveni ai reduced pressure and chromatography ol 
the resulting oil on .silica gel (hexanc : ethyl acetate; 1:1 to ICKWr ethyl acetate) gave the tilled 
compound(24 mg. 817. ). »H NMR (CD^OD/CDCh): 5 8.32 (d. 2H. J = 8,25 Hz). 7,80 (dd. 
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2H, J = 8.25 Hz and J = 2.06 Hz). 7.7 (d, 2H. J = 2.06 Hz). EI-MS m/z .^"^4 (M^H)- Anal 
(CnHioN407) C. H. N. 



Exampip Q 

Preparation of N-r2-hvdroxv.4.mfmphP.i v n.Nf.ph^^ y|. , ^l^„^^ 

a)PrcparaiionorN-(2-lcn-bulyIdimeihysilyloxy.4.nilrophenyI)-N-phcnvl-lhK)urea 

N-(2-ieri-Butyldimethy.siJyloxy.4-niirophenyl)-N--phenyl-lhiourca was prepared by 
ircal.nii a b.phasic soluUon of 2-ien-butyldimeihysilyloxy-4-nitroaniUnc(80 mg.O 108 mmol) 
ar,d NaHCO, in CHC1,:H30(2.5: 1 . 7mL) with Uiiophosgene at 0°C. The solution was allowed 
u. wann to 23°C and the reaction was continued overnight. The CHCh layer was separated 
and dned over sodium sulfate. TTte solution was concentrated in vacuo and the residue was 
dissolved .n toluene and heated with aniline (100 uL) at 23 °C for 12 h. The reaction mixture 
was concentrated and the residue was purified by flash chromatography (10% EtOAc/hexanes) 
to atlord the utled compound as a yellow solid (120.8 mg. 98%) mp: 144-145°C lH NMR 
(CD,OD/CDCl3): 5 8.65 (d. IH. J = ,0.0 Hz). 7.58 (d. IH, J = ,0.0 Hz), 7 47 (d ,H J - 
,.25 Hz), 7.26 (m. 4H), 7. ,0 (m. ,H). ' ' 

^Preparation of N-(2.hydroxy-4-nitrophenyl)-N -phenyl.thiourea 

N-(2-Hydroxy.4-nitrophenyl)-N'-pheny,.2-lhiourea was prepared by u-eating a 
solution o, N-(2-tert-butyldimethysilyloxy-4-nitrophenyl)-N--phenyl-thiourea(l(K)mg 0 248 
mmol) m CH.,CN (1 mL) with Et^N-HF (lOOuL. 0.62 mmol) in acetonitrile for ,0 minutes ai 
-3 C. The solution was concentrated and flushed through a silica plug with EtOAc to afford 
the desired compound as an orange .solid (55 mg, 77%) 

mp: l44-,4.5°C:lHNMR(CD.,OD/CDCl3):68.65 (d.lH,J=10.0H/) 7 58 (d IH J = 
lOO Hz). 7.47 (d. IH. J = 1.25 Hz). 7.26 (m. 4H). 7.10 (m. IH). 

Exampl<^ in 

PrVPMraiion of N-f4- nitn^ ^-(nhnnvl..nlfnnv^T.jn..) phPnvn.Nr'-p^>.pvf ^ ^p.,. 

a) Preparation of 4-nitn) 2-(phcnyl!;ulfonylamino) aniline 

A solution of 4-nnro 1.2-phcnylcne diaminc(i.53 g. ]().() mmol) ,n DMF wa. u-cated 
wuh phenyl .sulfonyl ch,oride(1.76 g. 10.0 mmol, and triethyl am.ne( 1.01 „ in DMF lor P h 
at 2.. C. The reaction mixture was partitioned between .saturated NH.CI and methylene 
chlondc. The organic layer was dried over .sodium .sulfate, liliercd and concentrated in vacuo 
The rcsuliini; solid was rccry stall ized (EtOH) to alTord desired (0 ^75 ) 'h 
N'MR(DMSO) y.5,.s. IH. hr). 7.83 (dd. IH. J=10 Hz. 2 Hz). 7.74(d.'2H. J=8 Hz) 7 76(1 

1H.J=8 Hz). 7.56,1. 2H. .1=8 Hz). 7.5.5(d.lH. J=2Hz). 6.79 (d. IH. .I=8Hz). 6 5(s ^h" 
br) • - . 

b) Preparal,on of .N-(4- niiru 2-,phenylsulfonylam,no)phenyl)-N -phenyl urea 



wo 96/25157 



PCTAJS96/02260 



-38- 

N-(4-Niiro 2-(phcnylsulJonylamino)phenyl)-N'-phenyl urea was prepared Irom 4- 
nimi 2-(phcnyIsulfonylamino) aniline(82 mg) and phenyl isocyanaie(33 mg) by method A. 
The reaction was cooled and then partiiioned between saturated ammonium chloride and 9: 1 
methylene chloride and methanol. The organic phase was dried over magnesium sulfate, 
5 filtered and concentrated in vacuo. The residue was purified by column chromatography (ethyl 
acetate/hexanes) to afford desired(30,8 mg, 26%). EI-MS m/z 413fM+H)" 

Example 1 1 

Preparation of N-(2-hvdroxv-5-nitronhenvlVN'-n-met hoxv-2-thienvnurea 

U) a)Preparation of 3-methoxy-2-thienylcarboxhc acid 

To a solution of 3-methoxythiophene (4.81 g, 42. 1 mmol ) in ether (20 mL) ai -78'*C. 
butyllithium (17 mL, 47.6 mmol) was added. The reaction mixture was stirred ai -78''C for I 
hour, then it was warmed to 0°C for 3 hours. After to recooling -78T the reaction mixture 
was poured into a beaker filled with crushed dry ice ( 14.5 g) and allowed to stand until the 

15 excess dry ice had completely subhmed. Then the reaction mixture was poured into a mixture 
of ice (10 g) to which cone. HCl (24 mL) had been added. The product was purified by 
precipitation from ether and filtering (6.42 g, 96 %). EI-MS m/z 159 (M+H)\ 
b)Preparation of N-(2-hydroxy-5-niu-ophenyl)-N'-(3-methoxy-2-ihicnyl)urea 

To a solution of 3-methoxy-2-thiophene carboxylic acid (2(X) mg. 1.27 mmol) in 

20 benzene. (PhO)2PON3 (0.33 mL), 2-amino-4-nitrophenol (195.7 mg. 1 .27 mmol) and 

iriethylamine (1.1 equi v., 0.25 mL) were added. The reaction mixture was stirred al retlux 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate 
The organic extracts were combmed, dried over MgS04. filtered and concentrated under 

25 reduced pressure. Chromatography of the resulting solid on silica gel (hexane:ethyl 
acetate: 1:1) gave a .solid product ( 1 60 mg, 41%). mp: 1 72.6- 1 73.()X: ' H NMR 
(CD3OD/CDCI3): 5 8.96 (d. IH, J = 2.5 Hz). 7.74 (dd. IH. J =5.0 Hz and J = 1.25 Hz). 
6.82 (d. IH. J =7.5 Hz). 6.76 (s. 2H), 3.80 is, 3H): EI-MS m/z ."^0^) (M+H)-^: Anal. 
(Ci2HnN305S)C. H. N 

M) 

Example 12 

Preparation ol N'(2-hvdroxv-4-nitrophenvn-N'-(3-mcthoxv-2-thicnvrmrca 

To a solution of 3-methoxy-2-thiophene carboxylic acid (example 1 la. 2(K) my. 1 .2" 
mmol) in toluene. fPhO)2PON3 (0.33 mL) and triethylamine f l.l cquiv.. 0.25 mLi were 
35 added. The reaction mixture was stirred at 70°C for 2 hours and cooled down to room 

temperature then 2-amino-5-nitrophenol was added. The reaction mixture was stirred at 70°C 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted three limes with ethyl acetate 
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The organic extracts were combined, dried over MgS04, filiered and conceniraied under 
reduced pressure. Cliromaiography of the resulting solid on silica gel (hexancreihyl 
acetate:!: I) gave the product (190 mg. 48%). NMR (CD^OD/CDCi^): 5 8.38 (d. IH, J = 
5.0 Hz). 7.85 (dd. IH. J = 5.0 Hz and J = 1.25 Hz), 7.76 (d, IH, J = 2.5 Hz), 6.9 (s. 2Hj. 
5 3.95 (s.3H):EI-MSm/z309(M+H)+:Anal. (Ci2Hi|N305S)C, H. N. 

Examnle 13 

Prenaraiion of N-a-hvdroxv-A-nitronhenvn-N-.n-mfth^^Y phenvnnmn 

N-(2-Hydroxy-4-nitrophenyI)-N*-(3-meihoxyphenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 3-methoxy phenyl isocyanated .0 mmol) 
10 according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitauon with hexanes. Filtering afforded the title compound (140 
mg, 46%). EI-MS m/z 302(M-H) - 

Examnle 14 

'-'> PreParaUOn of N-(2-hvdroxv-4-mtrnnhPnvl>-N--r2-mP.thnY vnhenvniirPa 

N-(2-Hydroxy-4-nitrophenyI)-N'-(2-methoxyphenyI)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 2-methoxy phenyl isocyanated mmol.) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the UUe compound (82 

20 mg,27%). EI-MS m/z 302(M-H)- 

Examnlp 15 

Prgnaration of N-f ^-hvdroxv-4-nitninhf nvn-N --n-trinM»rnmcthvlphpnv) lyrp ,. 

N-(2-Hydroxy-4-nitrophenyl)-N -(3-meihoxyphenyl)urca was prepared from 2- 
25 hydroxy 4-niu-o aniline (154 mg. 1 .0 mmol) and 3-Uinuoromelhyl phenyl i.socyanaic ( I mmol) 
according to the pnxredure in General Method B. The product was purified by diluinin with 
methylene chloride and precipitauon with hexanes. Filtering afforded the tide compound (180 
mg. 52'7,). EI-MS m/z 342(M-^H) 

Example |6 

30 Preparalion (if ^'-f2-hvd^oxv-4-nitrophenvn-N^-f?■-t ri^u()r^mplhvlnhRnv^^l^p f, 

.N-f2-Hydroxy-4-nitrophenyl)-N'-(2-trinuoromethylphenyl)urca was prepared from 2- 
hydroxy 4-niiro aniline (1.54 mg. 1.0 mmol) and 2-trinui)romethyl phenyl isocyanatc (1.0 
mmol) according to the procedure in General Method B. The product wa.s purified by dikiiion 
with methylene chloride and precipitation with hexane.s. Filtering afforded the title compound 

35 ( 1 80 mg. 52'/. ). EI-MS m/z 342(M+H) + 

Examnle 17 

Prgparaiion of N-f':-hvdroxv-4-niironhf:nvl VN -(4-trininir()mpihvlphpnvr>nrp-. 
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N-r2-Hydr()xy-4-njirophenyl)-N'-(4-irinuoromelhylphcnyl)urca was prepared IrDm 2- 
hydroxy 4-niir(i aniline ( 1 54 mg. 1 .0 mmol) and 4-irinuori)mcihyl phenyl isocyanaic ( 1 .0 
mmol) according lo the procedure in General Method B. The product was purified by diluiion 
with methylene chloride and precipiuuon with hexanes. Filtering afforded the tide compound 
5 (1 1 1 mg. 329c). EI-MS m/z 340(M-H)- 

Examplp IX 

Preparation of N-(2-hvdroxv-4-nitronhp,nvn. N'.(2-hrnmnphf»nvt)nr^i^ 

N-(2-Hydroxy-4-niirophenyI)-N'-(2-bromophenyl)urea was prepared from 2-hydroxy 
4-nitro aniline (50() mg, 3.24 mmol) and 2-bromophenyl isocyanaie f3.24 mmol) according to 
1 0 the procedure in General Method B. The product was purified by diluiion with methylene 

chloride and precipitation with hexanes. Filtering afforded the tide compound(53() mg. 479, ). 
EI-MS m/z 350(M-H) - 

Examnle. IQ 

15 Preparation of N-f2-hvdroxv-4-nitmphP nvn-N'.n-hromonhpnvniin.a 

N-(2-Hydroxy-4-niirophenyl).N'-(3-bromo phenyDurea was prepared from 2-hydroxy 
4-nitro aniline (500 mg. 3.24 mmol) and 3-bromo phenyl isocyanate (3.24 mmoDaccording in 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipiution with hexanes. Filtering afforded the tide compound(().y6g. ). 

20 EI-MS m/z 35()(M-H) - 



Examnlp 20 

Prenaration of N-f2-hvd^oxv-4-nilr^phpnvl ^-N•-r4-h^ln1(lnhc>nvh■l^p;. 

N-(2-Hydroxy-4-nitrophcnyl)-N -(4-bromo phenyDurea was prepared from 2-hydr«).\> 
25 4-niiro aniline (5(K)mg, 3.24 mmol) and 4-bromo phenyl isocyanaic (3.24 mmol) according u- 
the procedure in General Method B. The product wa.s purilicd by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the tide compound(0 4| g. M9, ) 
EI-MS m/z 352(M-^H)* 

-^0 Example 21 

Prenaration of N-r2-hvdroxv-4-nitrnnhpn vn.N".f2-nh(-nvlnhpnvniirPM 

N-(2-HydroxY-4-nilrophcnyn-N--(2-phenylphcnyr)urea was prepared from 2-hydro.x> 
4-nitro aniline (.5(K) mg. 3.24 mmol) and 2-phcnyl phenyl isocyanate (3.24 mmol i aecordin-: 
to the procedure in General Method B. The product was purilicd by diluiii>n with methylene 

35 chloride and precipitation with hexanes. Filtering afforded the iiilc compound(().22 g. \W, ). 
EI-MS m/z 35()(M-i-H) + 



Ex;amplc 22 
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PrCParaiion of N-(2-hvdroxv-4-nitrophenvh.N'.< 1 -nM p hthvnii»»>. 

N-(2-Hydroxy-4-niirophenyl)-N'-{ l-naphthyl)urea was prepared irom 2-hydruxy 4- 
niiro aniline (5(K) mg, 3.24 mmol) and 1-naphlhyl isocyanatc (3.24 mmoD according lo the 
procedure in GeneraJ Method B. The produci precipiuied from methylene chloride and filtered 
The resulting solid was titniated with 1 :3 uieihyl amine:methylene chloride. The filieraie was 
concenuated in vacuo. The resulting residue was dissolved in methylene chloride and treated 
with IN HCl in water. The desired product precipitated from solution and wa.s collected by 
filtration(0. 1 1 g. ! 0%). EI-MS m/z 324(M+H) 

Examnlp. 73 

PrgParation of N-(2-hvdroxv-4-nitmph>.nvh-N--r?.n|| r onhRnvnnrP.. 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-nitro phenyDurea was prepared Irom 2-hvdroxy 
4-niiro aniline (500 mg. 3.24 mmol) and 2-nitro phenyl isocyanate (3.24 mmol) according io 
the procedure in General Method B. The product was purified by diluti<in with meihvlcnc 
chloride and precipilauon with hexanes. Filtering afforded the title compound(().44 " 44% ) 
EI-MSm/z319(M+H) + 

Example 74 

Prgparaiion of N-r2-hvdmxv-4-nitrnph>.,^ Y n-N-.r?.n..nmnhenvn..r«.;» 

N-(2.Hydroxy-4-niirophenyl)-N'-(2-fluorophenyl)urea was prepared from 2-hydroxy 
4-nilro aniline (500 mg. 3.24 mmol) and 2-nuoro phenyl isocyanate (3.24 mmol) according lo 
the pnxredure in General Method B. The product was purified by dilution with methylene 
chloride and precipilauon with hexanes. Filtering afforded the title c()mpound((».5y " ^\9,) 
EI-MS m/z 292(M+H) + 

Examnlp 25 

Prgparmion of N-f2-hvdroxv-4-niirnnhPnvl>.\' -n M inu(»n^ph<^nvl)„ p;|. 

N-(2-Hydroxy-4-nitrophenyI)-N -(2.6-dinuorophenyl)urea wa.s prepared from 2- 
hydroxy 4-nitro aniline (5(M) mg. 3.24 mmol) and 2.6-dinuoro phenyl i.s.Kyanatc(3.24 mmi,l, 
according to the procedure in General Method B. The product was purified by dilution wiih 
methylene chloride and precipitation with hexanes. Filtering afforded the iiilc compound(() y I 
g. 91%). EI-MS m/z 3()S(M-H) - 

Example 26 

Preparation of N'-f2-hvdroxv-4-niirnphenvl).N".r?.P| h ,)xvphpnv)n,r,. ; ^ 

N-(2-Hydroxy-4-niirophenyl)-N--(2-cthoxyphcnyl)urea was prepared from 2-hvdro.xv 
4-niiro aniline (5(X) mg. 3.24 mmol) and 2-cthoxy phenyl isocyanate (3.24 mmol) accordin- 
to the procedure in General Method B. The product wa.s purified by dilution with methylene^ 
chloride and precipitation with hexanes. Filtering afforded the title compound(().84 <:.li\% ) 
EI-MSm/z318(M+H) + 



wo 96/25157 



PCTAUS9dA)2260 



. 42 - 
Example 27 

Prenaration of N-(2-hvdroxv-4-nitmphcn vn-N'-r2-eihvlnhenvnurca 

N-(2-Hydroxy-4-nitrophenyl)-N'-f2-cihylphcnyI)urca was prepared from 2-hydroxy 4- 
nilro aniline (5(X) mg, 3.24 mmol) and 2-eihyl phenyl isocyanaic (3.24 mmol) according to the 
5 procedure in General Method B. The product was purified by dilution with methylene chloride 
and precipitation with hexanes. Filtering afforded the title C()mpound(().44 g, 43%). EI-MS m//. 
302(M+H) + 

Example 2X 

H> Preparation of N-(2-hvdroxv-4-nitro phenvi)-N'-(2-irinuc)rnmethoxvphpnvniirpn 

N-(2-Hydroxy-4-nitrophenyl)-N'-f2-U'inuoromethyloxyphonyl)urea was prepared from 
2-hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-u-inuoromethoxy phenyl isocyanate 
(3.24 mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hcxancs. Fikcrinc afforded the title 

15 compound(0.69 g. 60%). El-MS m/z 358(M+H) + 

Examnle 29 

Synthesis of N-(2-hvdroxv>4-nitro nhenvH N'-(2-methvlthio nhenv!^ urea 

The urea was prepared from 2-hydroxy 4-niiro anihnc (5(K) mg . 3.24 mmol) and 2- 
20 methylthio phenyl is(x:yanaie(3.24 mmol) by general Method B The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filicring afforded the title 
compound(().63 g, 61%). EI-MS m/z 320(M+H)* 

25 Synthesis of N-(2-hvdroxv>4-niin) phcnv!) N'-f 2>chU)ro 6-mcthvl nhcnvh urea 

The urea was prepared from 2-hydroxy 4-nitro aniline mg. 3.24 mmol) and 2- 
chloro 6-meihyI phenyl isocyanaic by general Method B. It was purified by diluiion with 
methylene chloride and precipitaiion with hcxanc. Filierinj; afforded ihe desired 
compound(().3l g. 299r). EI-MS m/z 322(M+H)* 

30 

Example 31 

Synthesis of N-(2-hvdroxv-4-niiro phenyl) N*-(2- mcthvl suhoxvphcnvi) urea 

The urea was synthesized by treamicnt of N-( 2-hydro\\ 4-imro phenyl) N'-(2-mcihyl 
thio phenyl) ureaiexaniple 28. MK) mg) wiih sodium periodaicl MM) mi:) in i-buianol/waier for 
35 12 hours at 23 '*C. The product prccipiiaicd from ihc reaction mi\iurc(3() mg, 29Vf ). EI-MS 
m/z336(M+H)-^ 

Example 32 
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Synthesis oC N-(2-hvdn)xv 4-trinii()r()mcthvi ph>>n v M N--f2-hrnmii phenyl) n fn^ 

The urea was prepared Irom 2-hydroxy 4-irinu()romeihyl anilinei example 7a. 0. 17 Ig. 
1 mmol) and 2-br()mo phenyl isoeyanaieC 1 mmol) by general Method B. li was purified by 
dilution with melhylene chloride and prccipiiaUon with hexanc. Filtering alTorded the desired 
compound(0.25 g. 54%). EI-MS m/z 375(M+H) + 

Exampip 33 

Synthes i s of N-f2-hvdrr»{v 4-carhomothoxv nhc^nvh Ni-- n ..hmmn phenyl) y ^^.^ 

The urea was prepared from 2-hydroxy 4-carbomeihoxy aniline((). 167 g. I mmol) and 
2-bromo phenyl isocyanaie( I mmol) by general Method B. Ii was purified by dUution with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0. 12 g. 33%). El-MS m/z 363(M-H) - 

Examnlp 34 

Synthesis of N-f2-hydroxv 4-trinuoromeihvi nhenvn N.f ^ .nhpnvi phenyl) „rf n 

The urea was prepared from 2-hydroxy 4-u-inuoromethyI anilineiexample 7a. 0. 17 1 g, 
1 mmol)) and 2-phenyl phenyl isocyanaie by general Method B. It was purified by diluuon 
with melhylene chloride and precipitaUon with hexanc. Filtering aiTorded the desired 
compound(0.24 g. 64%). EI-MS m/z 373(M+H)* 

Examnlp 35 

Synthesis Ol N-g-hvdrOXV 4-carhomoihoxv nhenvh NJ-- (2-nhpnvl nhnnvh yj^ -^ 

The urea was prepared from 2-hydroxy 4-carbomcihoxy anilinc((>. 167 g. I mmoK and 
2-phenyl phenyl isocyanaicd mmol) by general Method B. It wa.s purified hy dihiiion with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compoundfO. 185 g. 509, ). El-MS m/z 363(M-H) ' 

Examplp 3f. 

Synthesis of N-(2-hvdroxv 4.nnr(i nht-nvl> N-.P V.li.-hlM n i nhpnvh ..r.v. The urea wa.s 
prepared from 2-hydroxy 4-niir() anilinc(.3()8 mg. 2 mmol) and 2.3-dichloro phenyl 
isocyanaic(2 mmol) by general Method B. li wa.s purified by dilution with mclhyienc chloride 
and precipitation with hexanc. Filtering afforded the tide compoundf().5 g. 73';? ). EI-MS m// 
342(M-(-H)"^ 

Example 37 

gynthesi.s of N-(2-hvdroxv 4.niiro phenyl) N'-(2.4-Hirhl,.rn nhcnvl) urcii 
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Thc urea was prepared from 2-hydroxy 4-niiro aniline(3{)8 mg. 2 mmol) and 2,4- 
dich)t)ro phenyl isocyanatc(2 mmul) by general Method B. li was purified by dilution with 
meihylcnc chloride and precipitation wilh hexanc. Filtering afforded the title comp()und(().26 
g. 38^7. ). EI-MS m/z 342 fM+H) ^ 

5 

Synthesis of N-(2-hvdroxv-4-nitro phe nvH N'»f2-chloro phenvH urea 

The urea was prepared from 4-nitro 2-hydroxy aniline{3()8 mg, 2 mmol) and 2-chloro 
phenyl isocyanaie(2 mmol) by general Method B. It was purified by dilution with methylene 
10 chloride and precipitation with hexane. Filtering afforded the title compound(0.2y g, 47%). 
El-MS m/z 308(M+H)'' 

Example 39 

Synthesis of N-f2-hvdroxv-4-nitrophenv n N'-f2.4-dibromo phenvh iirpa 
15 The urea was prepared from 4-niu-o 2-hydroxy aniline(308 mg, 2 mmol) and 2,4- 

dibromo phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation wilh hexane. Filtering afforded the title compound(().34 
g, 39Vr). EI-MS m// 43()(M-hH)'' 

20 Example 40 

Synthesis of N-(2-hvdroxvnapthvn N^-f2'bromo phenyl) urea 

The urea was prepared from 1 -amino 2-hydroxy napthalcnc( 195 mg, 1 mmol) and 2- 
bromo phenyl isocyanatc( 1 mmol) by general Mcihod B. Ii was purified by dilution with 
mcihyicnc chloride and precipitation with hexane. Filtering afforded the liile compounda).03() 

25 <z,H7f). EI-MS m/z 357(M+H)* 

Example 41 

Synthesis of N-(2-hvdroxv-4-nitrnphcnvl )-N'-(2.3-mcthylcnedioxyphcnyl)urcj 

30 alPrcparaiion of 2.3-mcthylcnedioxyphenylcarboxylic acid 

A solution of 1 .3-hcnzodioxole (3.09 g, 32 mmol) in dry ether (50 mL) was treated 
dn>pwise at -lO'C with 2.5 M n-bulyllilhium (15 mL. 35 mmol) in hexanc. When the addition 
was complete, the mixture was stirred under rcllux lor one hour. After cooling ii> room 
icnipcraiurc. it was added to crushed solid carbon dioxide, and after 24 hours, the residue wa.s 

35 treated with 10 9; aq. NaHCO^ and eiher. The alkali layer was separated, washed with ether, 
then acidified with cold concentrated HCl. and extracted with chloroform. The combined 
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orijanic layers were dried over MgSOa- niicrcd and conceniraicd under reduced pressure ( 1 1 
g. 20 % ). EI-MS mil 1 67 (M+H)* 

b)Preparal]()n "f N-(2-hydroxy-4-niu-ophenyl)-N'-(2.3-meihylcncdi()xyphenyl)urea 

To a soluuon of the 2,3-meihyIenedioxyphenylcarboi.ylic acid in loJuene. iriethylamme 
(0.27 mL. 1.95 mmol) and diphenylphosphoryJ azide (DPPA) (0.32 mL. 1.5 mmol) were 
added. The reaction mixture was stirred at 6()°C for 2 hours, then 2-amino-5-nitrophenol (250 
mg. 1 .5 mmol) was added. The reaction mixture was sUrred at 100°C lor 18 hours. After the 
reaction mixture wa.s cooled to room temperature, it was partitioned between 5 % citric acid and 
ethyl acetate. The organic layer was separated and the aqueous layer was extracted three times 
with ethyl acetate. The organic extracts were combined, dried over MgS04, filtered and 
concentrated under reduced pressure. Chromatography of the rcsulung solid on silica gel 
(hexane : ethyl acetate; 5: 1 ) gave product (200 mg. 42 %). EI-MS m/z 3 18 (M+H)' 

Example 47 

Svnme . 'ri.s Of N-f2-hvdrP?<v 4-niirp nhenvl) N-.f?-mr.ihn.v ^..h|»p. rhrnvn i i rr n 

The urea was prepared from 2-hydroxy 4-niiro aniline(308 mg. 2 mmol) and 2-chloro 
3-meihoxy phenyl isocyanate(2 mmol) by general Method B. It was purified by diluUon with 
methylene chloride and precipitation with hexane. FUiering afforded the uile compound(0 48 
g, 639f ). EI-MS m/z 338(M+H> * 

Examplp 4-^ 

gYnU)C!^i?i Pf N-(2-hvdroxv 4-nitro nh^nvl^ IM -.f2-meihv1 phpnyp ^^^^^ 

The urea was prepared from 2-hydroxy 4-nitro anilinc(308 mg. 2 mmol) and "'-methyl 
phenyl iscK:yanatc(2 mmol) by general Method B. It was purified by dilution with mcihvlene 
chlondc and prccipiiaiion with hexane. Filtering afforded the title compound(0.38 i:. 539? , 
EI-MS m// 2XX(M-i-H)* 



Examnle 44 

gvnthg,s i .s Uf N(hi,s f2-hvdroxv 4-nitro nhPnv n N'-MiMnicr^j ,^ ^, 

The urea was prepared from 2-hydroxy 4-nitro anilinc(616 mg. 4 mmol) and 
dianidi.^dinc dii.socyanatc(2 mmol) by general Method B<cxccpi 2 cquiv, or4-niiro 2-hydn)xv 
aniline was u.sed m.stcad of Icquiv.). The product was purified by dilution with mclhvieno ' 
chloride and prccipiiaiion with hexane. Filiering afforded the liilc compoundf O.OX o' 697 ).E|. 
MS m// f.()5(M-t-H) * 



Example 45 

Svnthcsjs of 4-mcihvlcnc bi.sfN-f2-chi.>ro nhenvl'i N--(^-hx,^r»v>.. a.pj 
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Thc urea was prepared from 2-hydroxy 4-nilro aniHne(616 mg, 4 mmol) and 4- 
mcthylcnc bis(N-(2-chloro phenyl) diisocyanaie(2 mmol) by genera] Method B(excepi 2 cquiv. 
or4-nilro 2-hydroxy aniline was used instead of lequiv.). The product was purified by 
dilution with methylene chloride and precipiiaiion with hexane. Filtering afforded the title 
5 compound(0. 10 g, 8%). 
El-MSm/z 627{M+H)* 

Examnle 46 

Synthesis of N-f2-hvdroxv 4-fhenzvlamino)carhonvl ph envn-N'-f2-hromnphenvniir^f ^ 

10 a)Synthesis of N-(2-hydroxy 4-carboxylate phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 3-hydroxy 4-amino benzoic acid (3.69 24 mmol) and 2- 
bromo phenyl isocyanate(24 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane{4.0 g. 48%). EI-MS m/z 
351(M+H)* 

1 5 b)Preparation of N-[4-(benzylamino)carbonyl-2-hydroxyphenyl)-N*-(2-bromophenyl)urea 
To a solution of the N-(2-hydroxy 4-carboxylate phenyl) N -(2-bromo phenyl) urea 
(2(X) mg, 0.58 mmol) in DMF (15 mL), EDC (121.9 mg, 0.58 mmol), HOBT (156.6 mg. 
1 1,6 mmol) were added . The reaction mixture was stirred at room temperature for 16 hours. 
Then the benzyl amine (123 mg, 1 1.6 mmol) was added. The reaction mixture was stirred at 

20 same temperature for 24 hours. Then the reaction mixture was partitioned between water and 
ethyl acetate. The organic layer was separated and the aqueous layer was exu-acted three times 
with ethyl acetate. The organic extracts were combined, dried over MgSOj. filtered and 
concentrated under reduced pressure. Chromatography of the resultmg solid on silica gel 
(hcxanc : ethyl acetate; 1:1) gave benzylamino product (5(K) mg. 65 %). EI-MS m/z 44 1 

25 (M+H)* 

E^imiple 47 

Synthesis of N-(2-hvdroxv 4-nitro nhenvl) N^-(2-nhenoxv phenvh urea The urea was 
synihcsized by the u*eatnieni of 2-phenoxyphenyl carboxylic acid(2 mmol.) with diphenyl 
30 phosphorN'l azide(0.475 mL) and u-iethyl amineC. 14 mL) in DMF at 80 °C after 24 hours the 2- 
amino 5-nitro phenol (I equiv.) was added. The reaction was heated for 24 hours at 80°C. The 
reaction product was oiled out with hexanc. The residue was dissolved in methanol and the 
solid was prccipiiaicd out with waicr.(18() mg, 249? ) EI-MS m/z 364(M-H) 

35 Example 48 

Synthesis ol N-(2-hvdroxv-4-nut)ro phenyl) N'-(2-hromo phenyl) urea 
a)Synihesis of 2-hydroxy 4-nuoro aniline 
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3-nuoro 6-nitro phenol (2 g, I I mmol) wa.s treated with l()9rPd/C( I g) at 23 "C. The 
reaction mixture was Hushed with hydrogen gas and the reaction was allowed lo stir 12 h 
before it was Tillered through ccliie. The Tilu-aie was concentrated in vacuo to alTord the title 
compound (1.4 g, 11%). EI-MS m/z 169(M+H) 
5 b)Synthesis of N-(2-hydroxy-4-fluoro phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-nuoro aniline(254 mg. 2 mmol) and 2- 
bromo phenyl isocyanate by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane(173 mg, 26%). EI-MS m/z 325 (M+H) ^ 

10 Example 49 

Synthesis of N-( 2-hvdroxv 3.4-dinuoro nhenvl) N'-(2-bromo nhenvn urea 

a) Synthesis of 2-hydroxy 3,4-difluoro aniline 

2,3 difluoro 6-nitro phenol (2 g, 1 1 mmol) was treated with l()%Pd/C(l g) at 23 "C. 
The reaction mixture was flushed with hydrogen gas and the reaction was allowed to stir 12 h 
1 5 before it was filtered through celite. The filu-aie was concenu-aied in vacuo to afforded the title 
compound (1.6 g, 97%), EI-MS m/z 146(M+H)^ 

b) Synthesis of N-(2-hydroxy 3,4-dinuoro phenyl) N -(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3,4-difIuoro aniline(().290 g, 2 mmol) and 2- 
bromo phenyl isocyanate(0.4 g) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hexane(0.254 g, 377r). EI-MS m/z 343(M4-H) 

Example y) 

Synthesis of N-(2-hvdroxv 3-nanthvn N'- (2-bromo nhenvl) urea 

The urea was prepared from 3-amino 2-hydroxy napthalenef().320 g. 2 mmol) and 2- 
25 bromo phenyl isocyanaie(.40 g) by general Method B. It was purified by dilution of the with 
methylene chloride and precipitation with hexane(0.339, 47%).EI-MS m/z 357(M+H)^ 

Example 51 

Synthesis of N-(2-hvdroxv 4-nhcnvl nhenyl) N'-(2-bromo phenyl) urea 

30 a)Synthesis of 2-nuro 5-phenyl phenol 

A solution of 3-phenyl phenoI(2 g. 1 1 mmol) in acetic acid was treated with 
concentrated nitric acid drop-wise until all starting material was consumed. The solution was 
piu-iitioncd between water and methylene chloride. The organic phase was separated and the 
aqueous phase was extracted once more with methylene chloride. The combined organic 

35 phases were dried over sodium sulfate, filtered and concentrated m vacuo. The residue was 

purified by silica gel chromatography(ethyl aceiate/hexanes) to afford desired ( 1.2 g. 50%). *H 
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NMR (CDCb): 6 I0.65(s. IH), 8.18 (d. IH. J = |().() H/.). 7.65 (d. 2H. .1 = 6.0 H/.). 7 4V 
(m. 3H). 7.34 (s. IH). 7.10 (d, IH, J=10.0Hz). 
h)Synlhesis of 2-amino 5-phenyl phenol 

A soluiion of 2-nitro 5-phenyl phenoK 1 .2 g. 5.5 mmol) in mcihanol was ireatcd with 
10% Pd/C(1.2g). TTie reacuon mixture was flushed with hydrogen and allowed to stir 
overnight. The reaction mixture was filtered through celile and the filtrate was concentrated w 
vacuo to afford desired (1.01 g, 98%).EI-MS m/z 186(M+Hr 
c)Synthesis of N-(2-hydroxy 4-phenyi phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-phenyl aniline(0. 185 g. 1 mmol) and 2- 
bromo phenyl isocyanate(0. 198 g) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(215 mg. 56^r) EI-MS 
m/z 383(M+H) " 

Examnlp 

SvnlllgS i S Of N-r2-hvdr0XV 4.methvl nhPnvl ) N--f?.hmmn phenvH nrr-p 

The urea was prepared from 2-hydroxy 4-methyl aniline(.274g. 2 mmol) and 2-bronK> 
phenyl isocyanate(0.40 g, 2 mmol) by general Method B. It was purified by dilution of the 
DMF soluiion with methylene chloride and precipitation with hexanef24y mg, 39%). EI-MS 
m/z319(M-H)' 

ExamniR S3 

SvmhgSiS of Nf2-hvdroxv4-nitro nhpnvt^ NJ-.^?..nhc.nvl;,mipn p henvH .tpm 

The urea was synthesized by the u-ealmcnt of 2-tertbutyldimcihvlsilvloxv 4-niim phcnv 1 
isocyanaie(example 9a. 0.419g. 1.5 equiv.) with 2-anilino ani]inc((). 1X4 i cquiv.) in THF 
overnight at 40 °C. The desired product precipitated out of the reaction nmiurct3() mn. X'y, , 
EI-MS m/z 365(M-hH) 

Example 54 

Synthesis of N-(2-hvdroxv 3-carhoxvl?.ip phenyl) N'-f^-bromo nhrnvl | .tp:. 

The urea was prepared from 2-hydroxy 3-amino benzoic acid(3(X) mg. 2 mmol) and 2- 
bromo phenyl isocyanate by general Method B. It was purified bs dilution of the DMF 
soluuon with methylene chloride and precipitation with hexanef.2K7 i!. 41'/? ). EI-MS ni// 
351(M+H)'' 



Example 55 

Synthesis of N(2-Sull'hvdrvl A-hmmn pt^env\) N''-f'>-hr o m» phpnvK nrr:. 
a)Synthesi.s ol 2-amino 6-bromo thiazolc 
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4-Bromo anjline(4.3 g. 25 mmol. 1 equiv.) and ammonium ihiocyanaic(5.7 3cquiv.) 
was dissolved in acelic acid and ireaied wiih bromine(4 g, 1 equiv.) ai room icmpcralurc. Atier 
complete disappearance of sianing material the reacUon mixture was poured into water and the 
solid was collected. The solid was used in the next step without any purincaiion(3.6 g. 46-7, ) 
EI-MS m/z 229(M+H) * 

b)Synthesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-amino 6-bromo thiazolc hydrobromide (5(K) mg, 1.6 mmol) in watcr(5mL) was 
treated with KOH (2.5 g) was heated at reflux for 8 h at reflux. The reaction mixture was then 
acidified to ph 4 with acetic acid and extracted with methylene chloride. The methylene 
chloride mixture was concenu-aied in vacuo. The residue was dissolved in DMSO and treated 
with h. After stirring overnight at room temperature the reaction mixture was pamiioned 
between methylene chloride and saturated sodium bicarbonate. The methylene chloride layer 
was dried with magnesium sulfate and concentrated in vacuo. The resulung solid was purified 
by flash chromaiography(eihyl aceiate/hexane) to afford the UUe compound (23r) mc. M9r). 
EI-MS m/z 405(M+H) 

OSynthesis of N(2-sulfhydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 

A solution of (3-bromo 6-amino phenyl) disulfide(201 mg, .5 mmol) in DMF was 
treated with 2-bromo phenyl isocyanate( 1 mmol) at 80 "C overnight. The reaction mixture 
was diluted with methylene chloride and a solid was precipitated out with hcxancs. The 
solution was dissolved in MeOH and treated with NaBH,. After gas evolution ceased the 
reaction mixture was carefully acidified with IN HCI and the resulting solid was lilicred(52 
mg, 137r). EI-MS m/z 399 (M-H) ' 



Example 56 

§vnthe.sis of N-f2-hvdroxv 4-nitro pht^ nvl) N'-O-inrio nhrnvM tirf !i 

The urea was synthesized by the treatment ol-2-iodo benzoic acid(5 20 mmol) with 
diphenyl phosphoryl azidc( 1 equiv.) and triethyl amine ( I equiv.) in DMF at X() alter gas 
evolution ceased the 5-nitro 2-amino phenol (3 g. I equiv.) was added. The rcactiim wa.s^ 
heated overnight at 80°C. The reaction mixture was purified by filicring ihrous^h a plug ol 
silica with methylene chloride. The desired product was then precipitated out wiih hcxanc 
Filtering afforded Uie desired compound(l.()8 g, I39r). EI-MS m/z 3y8(M-H) 

Example 57 

SvPlhCSiS of N-f2-hvdroxv 4-nitro phpnvl ) N-.f2.hrnm., nhpnvh ihin.TP. 

The thiourea was synthesized by treaunent of the 2-rm-butyldimcthylsilyioxv 4-niiro 
phenyl thioisocyanatc(see example 9a , 3.73 mmol) with 2-bromo aniline in toluene ai 88°C 
over 36 h. The solution was concentrated and the residue was purified by flash 
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chromaiography(EtOAc/Hexanes). The Iraciion slighiiy lower rl ihan siariiny material 
conlained the desired compound. This Iraciion was conccniraicd and then ircaied wiih iricthyl 
amine hydronuoride in aceioniirile for 15 minutes at 23 °C. The reaction mixture was then 
concentrated in vacuo and the residue was purified by Hash chromatography{eihyl 
5 aciate/hexanes) to give N-(2-hydroxy 4-niiro phenyl) N-(2-bromo phenyl) thioureaf52 mg. 
4%) . EI- MS m/z 369(M+H) * 

Examnlp 5X 

SYmhe?>i?> of N-f2-nhrnvlSUlfamidn) 4-cvannph>^nY | N -O-hmmn phenvh .irr;. 

1 0 a)Synthesis of 3-(phenylsulfamido) benzonitrile 

The of 3-(phenylsulfamido) benzoniu-iJe was synthesized from the 3-cyano aniline 
(23.9 g, .2 mol) by Method C. It was purified by recrystalization from EtOH( 1 5 8 g 
31%).lH NMR (CDCI3): S 7.95(s. IH). 7.84 (d. 2H. J = 8.0 Hz). 7.59 (t. IH. J = 8.0 Hz). 
7.45 (m. 2H). 7.35 (m, 4H). 

15 b)Symhesisof 3-(phenylsulfamido) 4-niu-o benzonitrile 

The 3-(phenylsulfamido) benzonitrile(10 g. 39 mmol) was dissolved in acetic 
anhydride and treated with concentrated niuic acid dropwise at room temperature until all the 
starting material had been consumed. The reaction mixture was then quenched by carefully 
pouring it into sodium bicarbonate and left to sit until all gas evoluUon had .subsided. It was 

20 then partitioned between methylene chloride and water. The organic layer was dried over 
sodium sulfate and filtered. The reaction mixture was concentrated in vacuo, absorbed onto 
silica gel and purified by column chromatography! methylene chloridc/hcxiino 10 afford the Utlc 
compound (1.7g. 15^r). EI-MS m/z 302(M+H)"^ 
OSynthesis of 3-(phcnyl.sulfamido) 4-amino bcnzoniu-ilc 

25 The 3-(phenylsulfamido) 4-nitro bcnzoniu-ile( 1 .5 g. 4.9 mmol ) wa.s treated with tin 

chloride dihydrate in ElOH at 80 °C for I2h. It was then concentrated and Hushed through ;i 
plug of silica gel with 57. methanol/methylene chloride. The filieraic was absorbed onto .silic;. 
gel and purified by Hash chromatography! ethyl acctate/hexane) to allbrd ihc title compound 
(0.9 g. 607r). EI-MS m/z 274 (M+H) * 

30 d)Synthesis of N-(2-phenylsulfamido) 4-cyanophenyl N'-(2-bromo phenyl ) urea 

The urea was synthesized from 2-(phcnylsullamido) 4-amino bcn/.oniirilc(77 mg. 0.2S 
mmol) and 2-bromo phenyl isocyanate by general Method C. It was purified by column 
chromatography(eihyl acctate/hexane) to afford the title compound {M) nvj.. Zy7. ). EI-.\1S ml/ 
469(M-H) " 



35 



Exampip 

Synthesis of N-(2-(nhenvl siilfamit1n> nhenvl) N--r' >.bromn phrnvl^ nrPx 
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15 



20 



a) Symhesis ol'2-( phenyl sullamido) aniline 

The sulfonamide was synihesizcd from phenyl sulfonyl chl.,ndc(0.01 mmol) and o- 
phcnyienc diaminc(l.08 g, 0.01 mmol) by general Method C. It was purified by 
recrysiallization from EiOH( 1 .0 g, 40%).EI-MS m/z 249(M+H) ^ 

b) Synthesis of N-(2-(phenyI sulfamido) phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized 2-(phenyl sulfamido) anilinc( I mmol) 
and 2-bromo phenyl isocyanaie by general Method B. Ii wa.s purified hv dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.234 g. 529fr).EI-MS m/z 446(M+H) * 

Examnlp ftp 

Svnthesi,^ of N-(2-( .Stvrvl snlfamirm^ nhPnvn ^.v-f7 „ rn^.n phnny, 

a) Synthesis of 2-( slyryl sulfamido) aniUne 

The sulfonamide was synthesized from siyryl sulfonyl chloride(0.0 1 mol ) and o- 
Pheny ene diaminefO.Ol mol) by general Method C. I. was purified by recrvstallization from 
EtOH(1.2 g. 60%)EI-MS m/z 199(M+H) 

b) Synthesis of N-(2-(siyryl sulfamido) phenyl) N--(2-bromo phenyl) urea 

-me urea was synthesized from 2-(styryl sulfamido) anihne( I mmol) and 2-bromo 
phenyl .socyanated mmol) by general MeUiod B. It wa.s purified by dilution with methylene 
chlonde and precipitation with hexane. Filtering afforded the desired compoundfO .oy'o 
65%). EI-MS m/z 472(M+H) " ^' 



25 



30 



35 



Examplp (^1 

^mh^m of ?-[r3 4 dimfihPXYPhfnvDsyiron v i amino l nh.n vh K .n.^r.^y, p ..... ,^ „ ^,. , 

a) Synthesis of 2-|(3.4-dimethoxyphenyi)sulfonyl amino|phenvl anil.ne 

The sulfonamide wa.s synthesized from .3.4-d.methoxy phenyl sulfonyl chloride(0 0 1 
mo^) and o-phenylene diamme by general Method C. It was punfied b> recn.talhzat.on .n.ni 
EtOHfO.65 g. 2 1 9r ). EI-MS m/z 309f M-^H ) * 

b) Synthesisof 2-|(3.4-dimethoxyphenyl)sulfonylam.no| phenyl, N-Chromo phenyl, urea 

The urea was .synthesized from 2-|(3.4-dimethoxyphenyl,st.l.onM amino|pheny| 
amhnef 1 mmol, and 2-bromo phenyl isocyanate by general Meihcul B. U was purified hv 
diluuon with methylene chloride and precipiuuion with hexanc Filionn. afforded the de's.red 
compound(0.()62 g. I2'/T ).EI-MS ni// 5()4(M-H) ' 

Example ft? 

SN>nthg,5i,'; of N-r-|f4-avTl^mir1onhrnynsulfonvh>min.f p ..p, n N-.r..bn.n... ^ ^...u ...... 

a)Synthesis of 2-K4-acetamjdophenyl).sulfonylaminolphcny| aniline 
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The sulfonamide was synihesizcd irom 4-acctamidophcnyl sullonyl chloridc(().()l mol) 
and o-phcnylcnc diamine(().<)l mol) by general Method C. Il was purified by recn'siallizauon 
from ElOH( 1.27 g.4()^7r )EI-MS m/z 3()4(M-H) . 

b)Synlhesis of N-(2-I(4-aceiamidophenylsulfonyl)aminol phenyl) N'-{2-bromo phenyl) urea 
5 The urea was synihesizcd from 2-|(4-aceiamidophenyl)sulfonyIamino]phenyl aniline( 1 

mmol) and 2-bromo phenyl isocyanatc(l mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(().12 g, 24 7r). EI-MS m// 5()1(M-H) " 

10 Example 63 

Synthesis of N-(2-(2-thiophene sulfamido nhenvl^ N'- r2-bromo phenvH urea 

a) Synthesis of 2-(2-thiophene sulfamido) aniline 

The sulfonamide was synthesized from 2-ihiophene sulfonyl chloride(0.01 mol) and o- 
15 phenylcne diamine(0.01 mol) by general Method C. It was purified by recrystallization from 
ElOH(0.77 g, 30%). EI-MS m/z 255 (M+H)* 

b) Synthesis of N-(2-(2-ihiophenc sulfonyl amino phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-( 2-thiophene sulfonyl amino) anilinef 1 mmol) and 
2-bromo phenyl isocyanate( 1 mmol) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hexanc. Filtering afforded ihe desired 
compound(0.29 g. M9< ). EI-MS m/z 45()(M-H) ' 

Example 64 

Synthesis of N-(2-(3-tolvl sulfonvl amino nhenvl) N '-(2-hromo phenyl) urea 
25 a)Synthcsis of 2-( 3-lolyI sulfonyl amino i aniline 

The sulfonamide was synthesized from 3-iolyl sullonyl chloride(().()l mol) and o- 
phenylcnc diaminc(().()l mol) by general Method C. It was purified by rccrystalli/aiion from 
ElOH((>.73g. 287r). EI-MS m/z 263 (M+H)"" 

b)Synthcsis of N-(2-{(3-tolyI sulfonyl amuioj phenyl) N"-(2-bromo phenyl) urea 
30 The urea was synthesized from 2-(3-iolyl sulfonyl amino) aniline( 1 mmol ) and 2- 

bromo phenyl isocyanaiel 1 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxancs. U was rccrysallized two limes with 
ElOH(25 me. 5'}} ). EI-MS m/z 45S(M-H) ' 



35 



Example 65 

Synthesis of N-(2-(X-quinolinvl sulfonvl amino) phenyl) N'-(2-hromo phenyl) urea 
a)Synlhcsis of 2-(8-quinolinyl sulfonyl amino) aniline 
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The sulfonamide was synthesized Irom 8-quinolinyl sullonyl Lhloridc(0.()l mol) and o 
phenylcnc diaminc((».()l nu.l) hy general Method C. Il was purilicd by recryslaJlizaiion Irom 
ElOH(().82 g. 27% ).EI-MS m/z 30() (M+H) * 

b)Synlhesis ol N-f2-( (X-quinoiinyl) sulfonyl amino) phenyl) N -(2-bromo phenyl) urea 

The urea was synthesized from 2.((8-quinolinyl) sulfonyl amino) anilined mmol) and 
2-bromo phenyl isocyanaic( I mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(().23 g. 46Vf ).EI-MS m/z 495fM-H) ' 



Examnle 66 

Synthes i s N-f2-( honn l sulfonvl aminn> nhp.nvn N--r 7 .hrnmn ph>»nv|) ,irf> p 

a) Synihesis of 2-(bcn2yl sulfonyl amino) aniline 

The sulfonamide was synthesized from benzyl sulfonyl chloride(().OI mol) and o- 
phenylene diamine(().01 mol) by general Method C. It was purified bv recrvsialhzaiion from 
ElOH(0.87fi. 339?:). EI-MS m/z 263(M+H)+. 

b) Synihesis of N-(2-( benzyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 

the urea was synthesized from 2-( benzyl sulfonyl amino) aniline( I mmol) 
and 2-bromo phenyl isocyanate(lmmol) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound((). 1 1 g. 23'/^ ) EI-MS m/z 460 (M+H)+ 

Example 67 

3vnthesiMMN-(2-hvdroxv-4-a/iHnphPnv n-N'-n.m>..hnxvnhenvl>nrt>>. 

a) Synihesisof N-(2-hydr()xy-4-aminophenyn-N'-(2-mcthoxyphcnyl)urc;i 

To a solution of N-(2-hydroxy-4-nitro phenyl t-N'-(2-methoxyphcnyr)urca( 1.0 g. 
example 15) in methanol, palladium (on activated carbon. nw, )( I(K) mi;) was added. Then the 
reaction mixture was hydrogcnated under a hydrogen balloon for 18 hours. The solid was 
filtered off by celiie and washed three times by methanol. The filu-atc was conccnu-aied under 
reduced pressure to give amine compound (O.X g. 89<7, ). EI-MS m/z 274 (M+H)" 

b) Synihesisof N-f2-hydroxy-4-azidophenyl)-N'-(2-methoxyphenyl)urca 

The N-(2-hydroxy-4-aminophenyl)-N'-(2-methoxyphenyr)urca (300 mg. 1.17 mmol) 
was added to HCl/H.^O fl . 17 mL/2.34 mL). cooled to 0"C. Sodium nitrite fXO.7 mg. 1. 17 
mmol) was added to the reaction mixture. The reaction mixture was stirred at 0"C for 30 
minutes. The .sodium a/idc (76 mg. 1.17 mmol) was added to reaction mixture and it was 
warmed to room temperature. The reaction mixture was stirred at room temperature for 1 8 
hours. Then it was extracted with three limes hy ethyl acetate. The organic extracts were 
combined, dried over MgSOj. filtered and concenu-ated under reduced prc.s.sure and 
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hromaioyraphy oJ ihc resulting solid on silica gel (hexanc : ethyl aceiaie: 5:1) gave product 
(12.*^ mg, 3H9< ), EI-MS m/z 3(M)(M+Hr 

Exampig fi^ 

3 Preparation of N-l2-hvdroxv-5-cvanonhenvn-N' -f2-hrnmnptienvn urea 

a) Prcparation ol" 2-amino-4-cyanophenol 

To a solution or2-niiro-4-cyanophenol(l()g, 6lmmol) in mcthanoK25()mL) was added 
107. Pd/C (Igi. The mixture was Hushed with argon, then hydrogen was hubbled through the 
solution lor 10 min. and a hydrogen atmosphere was maintained ai balloon pressure overnight. 
10 The mixture was filtered through ceiiie and the celite was washed with methanol. The solvent 
was evaporated and chromatography of the resulting solid on silica gel {57rMeOH/CH-»CN) 
gave the desired product{8.0 g, 97%). 'h NMR (CD.OD): 5 6.96 (d. IH), 6.90 (dd. IH)' 
6,77 id, IH). 

b) Prcparaiion of N-|2-hydroxy-5-cyanophenyI)-N'-f2-bromophenyll urea 

15 N-(2-hydroxy-5-cyanophenyl]-N'-I2-bromophenyl] urea was prepared from 2-ammo- 

4.cyanophenol(268mg, 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20)' and filtering. 
(540mg,8l7.). 'h NMR (CD3OD): 6 8.10 (d. IH), 7.87 (d, IH), 7.43 (d, IH), 7.20 (i. IH), 
7.09 (d. IH). 6.86 (t, IH), 6.77 (d, IH). 

20 

Example 69 

Prcparuuon ol N-l2-hvdroxv-^-nuoronhpnvl ).N'-!2-hrnm(>nhenv]l nre-A 
a)Preparation of 2-amino-3-nuorophenol 

To a stiluuon of 2-miro-3-nuorophenol( Ig. 6.4mmol) in methanoU250mL) was added 

25 I0V7 Pd/C { Ig). The mixture was flushed with argon, then hydrogen was bubbled through ihc 
solution lor 10 mm. and a hydrogen atmosphere was maintained at balloon pressure overnight 
The mixture was filtered through celite and the celite was washed witli methanol. The solvent 
was evaporated and chromatography of the resulting solid on silica gel (5VrMeOH/ CHnCh) 
iiave the desired product(650 mg, 80.2 'h NMR (CD^OD): 5 6.41-6.17 (m, 3H). 

30 b)Preparaiion ol N-|2-hydroxy-3-fluorophenylj-N*-(2-.bromophenyl | urea 

N-|2-Hydroxy-3-nuorophenyl|-N'-|2-bromo phenyl] urea was prepared from 2- 
amino-3-nuorophenol ('254mg, 2.00 mmol) according to the procedure in General Method B 
The product was purified by precipitation Irom methylene chloride/ hexanc( 1/20) and liltcnni;. 
f5(l() mi:. 77'/; ). 'h NMR (CD:^OD): 5 8.05 {d, IH). 7.50 (d, IH). 7.26 (l, IH), 7.18 (d. 

35 IH). 6.92 (I. IH). 6.86-6.68 (m, 2H). 



Examnle 70 

Preparatio n ol N-2-1 1 -hvdroxvnuorcnel-N-'-(2-bromonhenvl I uTea 
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a) Preparaiion of 2-amino- 1 -hydroxyfluorenc 

To a solution of l-hydroxy-2-niironuorene(25() mg, 1.23mmol) in nielhanol(25()mL) 
was added 10% Pd/C (Ig). The mixiure was Hushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained ai balloon 
5 pressure overnight. The mixture was filtered through celite and the ccliic was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH2CI2) gave the desired producK 171 mg. 81.2 'h NMR (CD.OD): 5 7.W) 
(d, IH). 7.47 (d. IH), 7.28 (l. IH), 7.18 (m. 2H), 6.82 (d. IH), 3.76 (s, 2H). 

b) Preparation of N-2-( l-hydroxyfluorene|-N -|2-bromophenylJ urea 

N-2-[ I-hydroxynuorenel-N'-(2-bromo phenyl] urea was prepared from 2- amino- 1 - 
hydroxyfluorenc ( 170mg. 0.86 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulung solid on silica gel (."^O^EtOAc/ 
Hexane) to give the desired product (SOOmg, 84.5%). 'h NMR (CD,C1): 5 8.04 (d. IH). 
7.66 fd. IH). 7.49 (t. 2H). 7.35-7.20 (m. 4H). 7.09 (d. IH). 6.90 (i. IH). 

15 

Example 71 

PrgParaUon of N-3-[2-hvdroxv-9. IO-anlhrani.m,> nvll.N'.f:>.hrnmonhenvll urea 

N-3-[2-Hydroxy-9.IO-anthraquinonylJ-N'-[2-bromophenyl| urea was prepared from 
2-hydroxy-3-aminoanthraquinone(480mg, 2.(X) mmol) according to the procedure in General 
20 Method B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) 
and filtering. (610mg, 70%). 'h NMR (CD,OD): S 8.93 (.-i.IH). 8.12 (m. 2H). 8.02 (d. 
IH). 7.77 (m. 2H). 7.61 (d. IH), 7.52 (.s. IH). 7..38 (t. IH). 7.05 (l. IH). 

Example 72 

2^ Preparation of N-r2-hvdroxv-3-nunn>.5-hrnnmphp nv]l-N'-12-hromonhcnvll iirp;i 

a) Preparation of 2-amino-6-nuoro-4-br()mophcnol 

A mixiure of 4-bromo-2-fluoro 6-nitrophcnol( 1 g. 4.2mmon and lin (II) chloride (4 7X 
g. 21.2mmol) in elhanol(50mL) was heated at XO°C under argon. Alter 2 hours, the siariin<: 
material had disappeared and the solution was allowed to cool down and then poured into icc 
.30 The pH was made .slightly basic (pH7-8). by addition of solid NaOH. hcl oro being cxu-actcd 
with ethyl acetate. The organic phase wa.s waiihed with brine, dried over MgSOj and filtered. 
The solvent was evaporated and chromaiograpny of the resulting .solid on silica gel (4'7rMcOH/ 
CH3CI:) gave the desired producif71() mg. 82 V; ). 'h NMR (CD.OD): 6 6.51-6.40 (ni. 2H) 

b) Preparation of N-I2-hydroxy-3-nuon)-5-bromophcnyl|-N'-|2-bi-om()phcnyl| urea 

35 N-I2-hydroxy-3-nuoro-5-bromophenyll-N'-|2-bromophcnyl| ureii was prepared li t)m 

2-amino-6-fluoro-4-bromophenol r2.54mg. 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexanc( 1/20) 
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and filiering. f5(H) mg, 77%). 'H NMR (CD.OD): 8 7,9X (s, IH). 7.91 (d, IH), 7.60 (d. 
IH), 7.33 (t, IH), 7.(M) (l, IH), 6.94 (d. IH). 

Example 73 

Preparation of N-[2-hvdroxv-3-chloroDhenvl)-N'- f 2-hmmophpnv!| 
a)Preparauon of 2-amino-3-chlorophenol 

A mixture of 3-chloro-2-niirophcnol(25() mg, l.4mmoI) and tin (II) chlonde ( 1.2 g. 
5.3mmol) in elhanol(5()mL) was heated ai SOX under argon. Alter 2 hours, the starting 
materia] has disappeared and the solution was allowed lo cool down and then poured into ice. 
10 The pH was made slighUy basic (pH7-«). by addition of solid NaOH, before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered 
The solvent was evaporated and chromatography of the resulting solid on silica gel (47cMeOH/ 
CH2CI2) gave the desired product( 143 mg, 69 'h NMR (CD^OD): 5 6.75 (l.lH), 6.70 id. 
IH), 6.65 (d, IH). 

15 b)Preparaiion of N-[2-hydroxy-3-chlorophenylJ-N'-I2-bromophcny]l urea 

N-I2-hydroxy-3-chlorophenyll-;v/'-[2-bromophenyIl urea was prepared from 2-amino- 
3-chlorophenol ( 143mg, 1. 00 mmol) according 10 the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EiOAc/ 
Hexane) lo give the desired product(195mg, 57%). *H NMR (CD.OD); 5 7.81 (d, IH), 7.68 

2() (d, IH), 7.47 (d, IH), 7.20 (l, IH), 6.90 (m. 2H), 6.70 (l. IH). 

Example 74 

Preparation of N-[2-hvdroxv-3-irinuorom cthvlphonv]l-N'-l2-hn)monhcnvH um-A 
a)Preparation of 2-niiro-6-trifluoromcihylphcnol 

25 2-trinuoromcthylphenol (3.(M)g. l8.5mmol) was dissolved in mclhylenc 

chloridc{40mL) followed by the addiiion of sodium niiraic (1.73i:. 2().4mmol). The addition 
of sulfuric acid (23 mL/ 3M) was then made, followed by addiiion ol a caialytic aniouni oi 
sodium nitrite. The mixture was allowed 10 siir. Alter 24 hours, ihc reaction mixiure wa.x 
diluted with methylene chloride and cxiracicd wiih water The oriianic layer was dried over 

30 MgS04 and filtered. The solvent was evaptiratcd and chromaiography of the rcsuliini: si>lid on 
silica gel (A9rMcOH/ CH^CN) pave ihc desired producif 1 .84 l:. 47 ). 'h NMR 
(CD.COCD.): 5 8.35 (d.lH), 7.95 (d. IH). 7.13 (l. IH). 
b>Preparation of 2-amino-6- irinuoromcihylphenol 

A niixiurc of 6-lrinuoromeihyl-2-niirophenolC 1 .84 1:. 8.67nimon and tin (II ) chloride 

35 (6.0 g, 26.2 mmol) in elhanol( I5()mL) was heated at 80°C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed 10 cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addiiion 01 .^olid NaOH. before beini: 
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exiracied with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
nilered. The solvent was evaporated and chromatography of the rcsuhing solid on silica gel 
(4%MeOH/ CHjCl,) gave the desired producK 1 .35 g. 88 <^7< ). 'h NMR (CD,OD): 5 6 93 (d 
IH). 6.82 (I. IH). 6.78 (d. IH). 

OPreparaiion ol N-[2-hydroxy-3- trinuoromeihylphenyI|-N-(2-bromophenyl) urea 

N-[2-hydroxy-3-trinuoromeihylpheny)|-N'-(2-bromophcnyl| urea was prepared from 
2-am.no-6-irinuoromeihylphenol (28()mg. 1 . 60 mmol) according to the procedure in General 
Method B. The product was purified by precipitation Irom mclhvlenc chloride/ hexane( 1/20) 
and filtering. (390mg. 6595-). 'h NMR (CD.OD): 6 7.99 (d. IH). 7.60 (d. IH). 7.58 (d. 
IH). 7.34 (I. IH). 7.30 (d. IH), 7.00 (i. IH). 6.96 (d. IH). 



Examnle 7S 

Prsi?araii<>n nf N-f3.4 dinhrnvi-2-hvdrovvphP, ^ vn.N-f7.hrnmonht^nvii ..r^. 

N-f3.4diphenyI-2-hydroxyphenylI-N"-|2-bromophenyl| urea was prepared from ^- 
amino-5.6 diphenylphenol (50mfi, 0. 1 9 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexanc(l/2()) and 
filtering (61mg. 69%). 'h NMR (CD,OD): 5 7.97 (d. IH). 7.66 (d. IH). 7.58 (d. IH) 7 31 
(t. IH). 7.25-7.00 (m, 1 IH), 6.91 (d. IH). 

Exampip 76 

Preparation orN-f2-hYdroxY-VplYrinPmrihvicsi.n'Hrhonvinh.nvii.M^ro. hrnmnph.nvi,i ,..„ 

N-f2-hydroxy-3-glycinemcthylestercarbonylphcnyl|-N-|2-bromophenyl)urea was 
prepared from 6-glycincmcthylestercarbonyI-2-aminophcnol t5()mg. 0.22 mmol). purcha.scd 
from the University of New Hampshire, according to the procedure in General Method B The 
product was purified by precipitation from methylene chU.ridc/ hcxanc( 1/20) and filicnn.' 
(65mg. 69<7.). H NMR (CD,OD): 5 8.14 (d. IH). 7.96 ,d. IH,. 7.49 <d. IH). 7 24 ^H) 
6.89 (dd. IH). 6.81 (I. IH). 4.10 (s.2H). 3.74 (.s.3H). 

Exam nip 77 

Prcparail<>p of N-[^-hV(1rox,Y-3...|vnnrrMrbonvlnh.>nvll.N-. p .hromonhr>nv 

N-|2-Hydroxy-3-glycinecarbonylphenyll-N--|2-bromophenyl| urea was prepared from 

N-[2-hydroxy-3-olycinemeihyle.stcrcarb,,nylphenyl|-N-.|2-bn)mophenyl|urca(.^()mi..().!2 
mmol) by siiiring in a .3/1 ratio of methanol/waicr (10 mD. Addiuon of 1 equi\ . of liih.um 
hydroxide was added and .stirring continued until the siarting material had disappeared. (45m<:. 
92%). The product was purified by chromatography of the resulting .solid on silica -cl (9/l/()T 
CH2CI2/ MeOH/ .AcOH) to give the desired producK iySmg. 57'/, ). 'h NMR fCD,OD) S 8 14 
(d. lH).7.92(d. lH).7.60(d. IH).7,46(d. IH). 7 .34 ,1. IH). 7.04(1. IH) 6X^(1 IH) 
3.96 (2H). 
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Example 7^ 

Prcnaraliun of N-f2-hvdroxv-3.5-dichlornphenvi]-N^r2- hromQnhenvn n^^ ^ 

a) Prcparaiion of 2-amino-4,6-dichlorophenol 

5 A mixiure of 4,6-dichloro-2-niirophenol( I g, 4.8mmol) and tin (II) chloride (3.2 

I4.4mmol) in eihanoI(5()mL) was heated at 8()°C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
10 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(685 mg, 80 % ). 'h NMR (CD3OD): 5 6.75 (s.lH), 6.61 
(s, IH). 

b) Preparation of N-(2-hydroxy-3,5-dichlorophenyl]-N*-f2-bromophenyll urea 

N-[2-Hydroxy-3,5-dichlorophenyl]-N'-[2-bromophenyIl urea was prepared from 2- 
15 amino-4,6-dichlorophenol (I43mg, 1.{X) mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering. (660mg, 88%). 'h NMR (CD,o6): 5 7.96 (s, IH), 7.89 (d, IH). 7.60 (d, IH), 
7.35 Ct. IH). 7.00 (I, IH). 6.95 (dd, IH). 

20 Examnle 79 

PrCParaiion of N-12-hvdroxv-.Vnitronhenvll-N'-f2^hromnp henvll nrpa 
N-|2-HydroxY-3-nilrophcnyll-N'-I2-bromophcnyIl urea was prepared from 2-hydroxy-3- 
niiroanilinc (l.25g. 8. 1 mmol) according to the procedure in General Method B. The product 
was purified by precipitation from methylene chloride/ hexane(l/2()) and filtering. f2.4g. 

25 847.). 'H NMR (CD.OD): 5 8.45 (d, IH). 7.94cd. IH), 7.78(d. IH). 7.60(d. IH), 7.35(1. 
IH). 7.01 (m, 2H). 

Example 80 

Prepuraiion of N-[2-hvdroxv-4-nanhthalcncsulfonic acid |-N'-[2-bmmonhenvll urea 
30 N-[2-hydroxy-4-naphthalcncsulfonic acid|-N'-I2-bromophenyl| urea was prepared 

from l-amino-2-hydroxy-4-naphihalensulfonic acid (0.48g, 2.0 mmol) accordinsz to the 
procedure in General Method B and the addition of ImL of triethylaminc The product was 
purified by prccipimiion frimi methylene chloride/ hcxane(l/20) and filtenni:. (690 mg. 797^ ). 
'H NMR (CD.OD): 5 8.14 is. IH). X.()4 (d. IH). 7.98 (m. 2H). 7.61-7.55 im. 3H). 7.43 (i. 
35 IH). 6.98 II. IH). 

Example ^1 

Prcparaiion of N-f2-hvdro.\v-5'nanhthalcncsulfonic ac idl-N'-f2-hromophonvl) ^ ip^^. 
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N-3-|2-hydroxy-5-naphlhalensuIlonic acidl-N -(2-bromophenyl) urea was prepared 
Irom 2-aminc)-3-hydroxy-6-naphlhaIensuItonic acid (().48g. 2.0 mmol) according to the 
procedure in General Method B and the addition of I mL of trieihylamine The product wa.s 
purified by prccipitaUon from methylene chloride/ hexane(I/20) and filtering. (715 mg 8''% ) 
5 'H NMR (CD,0D): 5 8.09 (s. IH). 7.96 (d. IH), 7.65-7.48 (m. 3H). 7.36 (t, IH). 7.25'(.s 
IH). 7.04 (m. 2H). 



10 



15 



PrenaraiiPn of N-f?-hvdrOXV-3.4-dichlornnhftnvl1 - N'-f2.hrnmophftnvn .TPa 

a) Preparation of 2-niiro-5.6 dichlorophenol 
2.3-dichlorophenol (3.26g, 20mmol) was dissolved in methylene chloride(40mL) 

followed by the addition of sodium nitrate (1.88g. 22mmo]). The addition of sulfuric acid 
{20mL/ 3M) was then made, followed by addiUon of a catalytic amount of sodium nitrite. The 
mixture was allowed to sur. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel {4%MeOH/ 
CH2CI2) gave the desired product(1.8 g, 44 %). 'h NMR (CD3COCDi): 
5 8.04 (d.lH). 7.15 (d, IH). 

b) Prcparaiion of 2-amino-5.6 dichlorophenol 

20 A mixture of 5.6-dichloro.2-nitrophenol( 1 .8 g. 8.7mmon and tin (II) chloride (5.8 g. 

26. 1 mmol) in ethanol(50mL) was healed at 80°C under argon. After 2 hours, the starUng 
material had di.sappcarcd and the .solution wa-s allowed to cool down and then poured into ice 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic pha.se was washed with brine, dried over MgS04 and filtered 

25 The .solvent wa.«i evaporated and chromatography of the resulting solid on silica gel (4'7, NlcOH/ 
CH2CI.) gave the desired producK 1 .4 mg. 90 % ). 'h NMR (CD,OD): 5 6.7 1 (d. I H I. 6.4.S 
(d. IH). 

OPreparation of N-I2-hydroxy-3.4-dichlorophenyl]-N'-[2-bromophenyll urea 

N-|2-Hydroxy-3.4-dichlorophenyll-N"-f2-bromophenyl| urea was prepared from 2- 
amino-5.6-dichlorophenol (350mg. 2.(K) mmol) according to the procedure in General Method 
B. The product was purilicd by precipitation from methylene chloride/ hexane( 1/20) and 
filtering (67()mg. W9< ). 'H NMR (CD,OD): 5 7.90 (d. IH). 7.85 (d. IH). 7.59 (d. I Hi. 
7.31 (I. IH). 6.99 (I. IH). 6.96 (d. (IH). 

Examnle 83 

Preparation of N-[2-hvdroxv-3-cvannph envII-N'-f2.bromnphf»nv|| ^ ^rf.; ^ 
a)Preparaiion of 2-niiro-6-cyanophenol 



.30 
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2- cyanopheno] (2.38g, 2()mmol) was dissolved in mcihylcne chloride(4()mL) followed 
by ihc addition ot sodium nitrate {1.88i:. 22mmol). The addition ol sulfuric acid (20niL/ 3M) 
was then made, followed by addiUon of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reacuon mixture was diluted with methylene chloride and 

5 extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was 
evaporated and chromatography of the resulung solid on silica gel (4%MeOW CHjCh) gave 
the desired produci(1.4 g. 42 %). 'h NMR (CD3COCD,): 6 8.47 (d.lH). 8. 15 (d. IH). 7.30 
(t. IH). 

b)Preparation of 2-amino-6-cyanophenol 
10 A mixture of 6-cyano-2-nitrophenol(600 mg, l .Ommol) and tin (II) chloride (3.2 g. 

I4.4mmol) in acetic acid(50mL) was heated at 80°C under argon. After 2 hours, the starting 

material has disappeared and the soluUon was allowed to cool down and then poured into ice. 

The pH was made slighUy basic (pH7-8). by addition of solid NaOH. before being exu-acted 

with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
1 5 The solvent was evaporated and chromatography of the resulung solid on silica gel (4%MeOH/ 

CH2CI2) gave the desired produci(365 mg, 75 %). 'h NMR (CD?OD): 6 6.92 (d, IH). 6.85- 

6.69 (m.2H). ' 

OPreparation of N-[2-hydroxy-3-cyanophenyl]-N'-I2-hromophenyl] urea 

N-|2-Hydroxy-3-cyanophenyl]-N'-[2-bromophenyl) urea was prepared from 2-amino- 
20 6-cyanophenol ( 1 34mg, 1 .00 mmol) according to the procedure in General Method B. The 
product was purified by precipiuuon from methylene chloride/ hexane( 1/20) and filtering. 
(26()mg. 78^r). 'h NMR (CD3OD): 5 7.98 (d. IH). 7.74 (d. IH). 7.57 (d. IH). 7.30 (i. 
IH). 7.22 (d. IH). 6.98 (l. IH). 6.94 (t, (IH). 

25 Example 84 

Preparation of N-l2-hvdroxv-4-cvannphpn vn-N'-f2-hromonhenvil urea 

a) Prcparation of 2-nitro-5-cyanophenol 

3- cyanophenol (2.38g. 20mmol) was di.s.solved in methylene chloride(4()niL) followed 
by the addition of sodium nitrate ( l .88g. 22mmol). The addition of sulfuric acid (2()mL/ 3M) 

30 was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture wa.s 
alhiwed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgSOa and filtered. The .solvent wa.s 
evaporated and chromatography of the resulting solid on silica gel (47rMeOH/ CH3CI2) gave 
the desired product(910 mg. 28 %). 'h NMR (CD3COCD,): 5 8.30 (d.lH). 7.67 (.s.lH). 

35 7.49 (d. IH). 

b) Preparation of 2-amino-5-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(250 mg. 1.5mmol) and tin (ID chloride (3.2 g. 
14.4mmol ) in ethanol(5()mL) was heated at 80°C under argon. After 2 hours, the starting 
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maierial has disappeared and the solution was allowed lo cool down and then poured inio ice. 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgSO^ and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
5 CH2CI2) gave the desired product(175 mg. 86 %). 'h NMR (CD?0D): 6 7.()0 (d, IH). 6.8X 
(s.lH). 6.69 (d. IH). 

c)Preparaiion of N-[2-hydroxy-4-cyanophenyl|-N'-[2-bromophenyl) urea 

N-I2-Hydroxy-4-cyanophenyll-N'-[2-bromophenylJ urea was prepared from 2-amino- 
5-cyanophenol (170mg, 1.27 mmol) according to the procedure in General Method B. The 
10 product was purified by precipiuiion from methylene chloride/ hexanc( 1/20) and filtering 
(310mg. 749?-). 'h NMR (CD,OD): 5 8.25 (d. IH). 7.91 (d. IH). 7..59 (d. IH). 7..33 (t. 
IH). 7.17 (d. IH), 7.07 (s. IH). 7.01 (t. (IH). 

Example 8S 

' Preparation of N-r2-hvdroxv-4-cvannphpnvn.N-.l4-m> . .thoxvphpnyl| ^ ^j^^ 

N-[2-Hydroxy-4-cyanophenyl]-N'-f4-meihoxyphenyl) urea was prepared from 2- 

amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 

(Il0mg,867c). 'H NMR (CD,OD): S 8.23 (d. IH), 7.61-7.51 (m. 2H). 7.32 (d. IH). 7.20 
20 (d. IH), 7.15 (d. IH), 7.03 (s, IH). 

Examnle 86 

Preparation of N-f2-hvdroxv-4-cvanonhpnvll.N--|->.ph ^ nv1nhrnvll .tp.. N-I2-Hydroxy-4- 
cyanophenyl|-N'-[2-phenylphenyl| urea was prepared from 2-amino-5-cyanophenoI (170 ni-. 
25 1 .27 mmol) according to the procedure in General Method B. The product was purified b\ 
precipitation from methylene chloride/ hcxanc( 1/20) and filtering. ( 15()mg. 859r). 'h NMR 
(CD,OD): 6 8.20 (d, IH), 7.73 (d. IH). 7.51-7.20 (m. 8H), 7.13 (d. Ih"). 7.01 (s. (IH) 

Example 87 

"^'^ Preparation of N'-12-hvdroxv-4-cvan()p henvll-N--[?.meihvlnhf>nvH „rcj^ 

N-[2-Hydroxy-4-cyanophenyl|-N -|2-mcthylphenyll urea wa.s prepared from Z-amin..- 
5-cyiinophcnol (60mg. 0.45 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanc( 1/20) and filterini;. 
(90mg. 759, ). 'h NMR (CD,OD): 5 8.25 (d. IH). 7.59 (d. IH). 7.26-7.00 (m. 5H). 2 .^0 (v 

35 3H). 



Example 88 

Prgparatipn of N-f2-hvdroxv-4-cvanonhenvll-N'-l?-^rif l uornmeihvlphenvn tirpa 
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N-|2-Hydroxy-4-cyanophenyl)-N'-(2-irinuoromeihylphenyl| urea was prepared ironi 
2-amino-5-cyanophcnol (60mg, 0.45 mmol) according lo the procedure in General Method B. 
The product was purified by precipiiaiion from methylene chloride/ hcxane(l/2()) and niicring. 
(1 lOmg. 76%). 'h NMR (CD,0D): 5 8.25 (d, IH), 7.81 (d. IH). 7.68 (d. IH). 7.6! (i. 
5 IH). 7.32 (I. IH), 7.15 (dd, IH), 7.09 (s, (IH). 

Example RQ 

Preparation of N-f2-hvdroxv-4-cvanonhenvn.N'-fVirinMnm methvlpht»nvi| ^j ^^ 

N-[2-hydroxy-4-cyanophenyll-N*-I3-trifluoromethylphenyll urea was prepared from 
10 2-amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexane(l/20) and filterinj:. 
(114mg.79%). 'h NMR (CD3OD): 5 8.30 (d. IH), 7.92 (s, IH). 7.60 (d. IH). 7.47 (t. IH). 
7.29 (d. IH), 7.18 (dd, IH), 7.06 (s. IH). 

15 ExamnleQO 

Preparation of N-r2-hvdroxv-4-cvanophp,nvl1-N'-f4-triniinrn methvlphpnvn nrPa 

N-[2-Hydroxy-4-cyanophenyll-N'-(4-trinuoromethylphenyl) urea was prepared from 

2-amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 
20 (108mg, 75%). 'H NMR (CD,OD): 5 8.31 (d. IH), 7.68 (d. 2H). 7.59 (d. 2H). 7.20 (dd. 

IH). 7.07 (s. IH). 

Examnlft91 

Preparation of N-l2-hvdroxv-3-n-nronvlnhftn vl1.N -i2.hmmnnhpnvll mfp:. 

25 a)Preparaiion of 2-nilro-6-n-propylphenol 

2-n-propylphenol (5.00g, 36.8mmol) wa.s dissolved in methylene chloride(4()mL) 
followed by the addition of sodium nitrate (3.43g, 40.5mmol). The addiuon of .sulfuric acid 
(45mL7 3M) was then made, followed by addition of a catalytic amount of .sodium nitriic The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with meihylcnL- 

30 chloride and exu-acted with water. The organic layer was dried over MgS04 and filtered. Thi- 
solvent was evaporated and chromatography of the resulting .solid on silica gel (49, McOH/ 
CH2CI;) save the desired produci(3.2 mg. 48 %). 'h NMR (CD3COCD>): 8 IM*-) (U. 1 H 1. 
7.46 dd. IH). 6.90 (t. IH). 2.70 (t, 2H). 1.70 (m. 2H). 1.00 (i. 3H). 
h)Preparation of 2-amino-6-n-propylphenol 

35 To a solution of 2-nilro-6-n-propylphenol(2g. I 1 Ommol j in melhanoK KMtmL) was 

added 10% Pd/C (200 mg). The mixture was flushed with argon. Uicn hydrogen was bubbled 
through the solution for 10 min. and a hydrogen aunosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celitc and the celitc was washed with 
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methanol. The solveni was evaporated and chromatography of the rcsulung solid on sil.ca gel 
(5%MeOH/ CH2CI2) gave the desired producK 1.50 g. 80.2 'h NMR (CD,0D): 5 6 65 
(m. 2H), 6.55 (t. IH), 2.58 (t. 2H), 1. 6 1 (m. 2H), 0.96 (i, 3H). 
OPreparation of N-(2-hydroxy-3-n-propylphcnyll-N'-(2-bromophenyI| urea 

N-[2-Hydroxy-3-n-propyl phenyl l-N'-(2-bromo phenyl] urea v.a.s prepared Irom ^- 
am.no-6-n-propyl phenol (302mg. 2.(X) mmol) according to the procedure .n General Method 
B. The product was purified by precipitadon from methylene chloride/ hcxanc( 1/^0) and 
l.Uering. (640mg.92%). 'h NMR (CD,OD): 5 8.(K) (d, IH). 7.58 (d. IH). 7 3- ,t ,h, 
7.26 (I, IH). 6.96 (dd. IH), 6.89 (t, IH), 6.78 (d, IH). 



Examnlp 99 

PreParan^n 9f N-r2-hV(1mxv-4-ftthvlnhf.nvll.M'.f 2-hmmnph^nY| ] ,i rt.- ^ 

a) Preparation of 2-nitro-5-ethylphenol 

3-ethyIphenol {5.00g, 4 1 mmol) was dissolved in methylene chloride(4() mL) followed 
by the addition of sodium nitrate (3.83g. 45 mmol). The addition of sulfuric acid (50mU 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reacuon mixture was diluted with methylene chloride and ' 
extracted with water. The organic layer was dried over MgSO^ and filtered. The solvent was 
evaporated and chromatography of the resulung solid on silica gel (49^.MeOH/ CH,C1,) gave 
the desired product(1.7 g, 25 %). 'h NMR (CD3COCD,): 5 8.02 (d.lH). 6 99 ('s IH) 6 85 
(d. IH). 2.69(q, 2H). 1.30 (t,3H). 

b) Preparaiion of 2-amino-5-ethyllphenol 

To a solution of 2-nitro-5-ethylphenol( Ig. 6.4mmol) in methanol(25()mL) wa.s added 
1 0% Pd/C f 1 00 mg). The mixture was flushed with argon, then h vdroucn wa.s bubbled 
through the solution for 10 min. and a hydrogen atmosphere was mamtmned at balloon 
pressure overnight. The mixture was filtered dirough cehie and the celite wa.s washed wuh 
methanol. The solvent was evaporated and chromatography of the resulim. .sohd on s.hca .el 
f5 /cMeOH/ CH^CN) gave the de.sired producif75() mg. 9 ! '^f ). 'h NMR {CD,OD ) 6 6 41^ 
6.17 (m,3H). 

OPreparation of N-[2-hydroxy-4-ethylphenyl |-N'-|2-bromophenyI | urea 

N-f2-Hydroxy-4-ethylphenyl)-N-r2-bromo phenyl) urea wa.s prepared from 2- amim.- 
•vcihylphenol (274mg. 2.00 mmol) according to ihc procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxanc( inu) and lilierin- 
f520 mg. 779^). 'h NMR (CD.OD): 5 7.96 (d. IH). 7.62 (.s. IH). 7.5h ,a. IHk 7 MUi 
IH). 6.96 (t. IH). 6.82 (d. IH). 6.76 (d, IH). 



Example g;^ 

PrgparatiOP of N-12-hvdroxv 3-nh,»nvln,pin,, ,:arhnnvl pt^PnYll-N'-|^ 
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a) Prcparauon of 2-nilr(>-6-phcnylaminocarbc)nyIphcnol 

2-Phenylaminocarbonylphenol {5.CM)j:. 23 mmol) was dissolved in methylene 
chloride(40mL) followed by ihe addition of sodium nitrate (2.2(){i. 25.5 mmol). The addition 

5 of sulfuric acid (3()mL/ 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted wiih methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH.Ch) gave the desired product(2.5() g. 42 ). *H NMR 

10 (CD3COCD3): 5 8.15 (d,!H), 8.09 (d,lH). 7.51 (d. IH), 730(d. IH). 7.10(1. IH). 7.01 (i. 

IH). 

b) Preparation of 2-amino-6-phenylaminocarbonylphenol 

To a solution of 2-nitro-6-phenylaminocarbonylphenol ( 1 g. 4.0 mmol) in 
methanol(250mL) was added 10%.Pd/C (100 mg). The mixture was Hushed with argon, then 
15 hydrogen was bubbled through the solution for 10 min. and a hydrogen atmosphere was 

maintained at balloon pressure overnight. The mixture was filtered through celite and the celiie 
was washed with methanol. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (5%MeOH/ CH2CI2) gave the desired produci(8(K) mg, 91 %). NMR 
(CD^OD): 6 7.73-7.57 (m, 2H), 7.43-7.27 (m, 3H), 7.25-7.10 (m, !H). 6.94 (t. IH), 6.74 

20 (I, IH). 

c) Preparation of N-[2-hydroxy 3-phenylaminocarbonyl phenyl )-N*-I2-bromophenyll urea 

N-f2-hydroxy 3-Phenylaminocarbonyl phcnylI-N'-[2-bromo phcnylj urea was 
prepared from 2-amino-6-phenylaminocarbonylphcnol (456mg. 2.00 mmol) according io the 
procedure in General Method B, The product was purified by precipitation from methylene 
25 chloride/ hexane(l/20) and filtering. (800mg,94^7r ). 'H NMR (CD.OD): 'H NMR (CD.OD): 
5 25 (d, IH), 7.94 (d. IH). 7.75-7.57 (m. 4H). 7.4S-7.30 (m. 3H). 7.21 (t. IH). 7.02 (dd. 
IH), 6.92 (t, IH). 

Example 94 

30 Preparation of N-l2-hvdroxv-3-cvan(>-4-mcthvlphcnv]l-N'-t2-bromonhcnvll urea 
a) Preparation of the 2-niu*o 5-methyl 6-bromo phenol 

A solution of l-bulyl aminc(6.88 mL. 4 79 i:. 2 cquiv.) in meihylcne chloride was 
treated with bromine (1.67 mL. 5.2 g. 1 cquiv.) at -20 "C. The llask was then cooled to 
''C and the the 2-niiro 5-methyl 6-bromo phenol (5 g, 1 equiv.. in methylene chloride) was 

35 added drop-wise with vigrous stirring. The rcaciK^ mixture was slowly warmed to -30 lor 
1 h. then to -10 ''C for 2 hours. The reaction mixture was then partitioned between methylene 
chloride and 5*7^ aqueous acetic acid. The organic layer was dried m'cr magnesium sulfate, 
filtered and concentrated in vacuo. The reaction mixture was purified by Hash 
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chromaiographyf Ethyl acclalc/ hcxancs) lo remove dibrominated species. The 2-niiro 4-bromo 
5-mclhyl phenol was ihen selcciivcly crystallized out o( methylene chloride. A final silica gel 
column(5%elhyl acetate/ hexanes) yielded desired isomer in 9(m purity.( 1 .05 g. I4<7r). 'H 
NMR (CDCI3): 5 7.95 (d. IH. J = 10.0 Hz). 6.91 (d. IH. J = 10.0 Hz). 2.52 (s. 3H). 
5 b) Preparation of 2-nitro-5-melhyl-6-cyanophenol 

2-Nitro-5-meihyI-6-bromophenol ( HH) mg. 0.433 mmol) was dissolved in dimethyl 
formamidc (2m L) followed by the addition of triethylaminc (0. 1 75g. 1 .73 mmol). The 
addiuon of a catalytic amount dimethylamino pyridine was then made, followed by addition of 
copper (I) cyanide (155mg. 1.73mmol). The mixture was allowed to stir at 80°C for 4 hours. 
1 0 The .solvent was evaporated and chromatography of the resulting .solid on silica gel f2%MeOH/ 
CH2CI2) gave the desired product (70 mg. 91 9c). 'h NMR (CD3COCD,): 6 8.30 (d.lH). 
7.15 (d,lH), 2.61 (s, 3H). 

c) Preparation of 2-amino-5-meihyl 6-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(70 mg. 0.39mmol) and tin (II) chloride (265 mg. 
15 l.lSmmol) in ethanol(20mL) was heated at 80°C under argon. After 2 hours, the starung 

material has disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made slighUy basic (pH7-8). by addition of .solid NaOH, before being exu-acied 

with ethyl acetate. The organic pha.se was washed with brine, dried over MgS04 and filtered. 

The solvent was evaporated and chromatography of the resulting solid on .silica gel (49f:MeOH/ 
20 CH.CU) gave the desired product(175 mg, «6 'h NMR (CDtOD): 6 6.87 (d. IH), 6.75 

(d.lH). 6.32 (,s. 3H). 

d) Preparation of N-[2-hydroxy 3-cyano 4-methyl phenyl|-N*-[2-bromophenyll urea 

N-(2-hydroxy 3-cyam) 4-methyl phenyl|-N -|2-bromophcnyl| urea was prepared from 
2-amino-5-mcthyl-6-cyano phenol (.50mg, 0.34 mmol) according to the procedure in General 
25 Method B. The product wa.s purified by precipitation from methylene chloride/ hexanc( 1/20) 
and filtering. f70mg. 609f ). 'h NMR (CD,OD): 5 7.92 (d. IH). 7.68 (d. IH). 7 .59 (d. IH). 
7.31 (t. IH). 7.{M) (t. IH). 6.62 (t. IH). 2.49 (.s, (3H). 

Example 95 

3<> Preparation of N-12-hvdroxv4-Carhoxvp henvl nhc^nvll.N---[?.hromnphenvl I iirp;! 
a)Prcparation of 4-nitf o-3-hydroxybcnzophenonc 

3-Hydroxybenzophenonc (3.(K)g, 15. Immol) was di.s.solved in methylene 
chli)ridc(40mL) followed by the addition of .sodium nitrate ( 1 .42g. l6.7mmon. The addition 
of sulfuric acid (25mLy 3M) was then made, followed by addition of a catalytic amount of 

35 sodium nitrite. The mixture was allowed to stir. Alter 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSOa and filtered. The .solvent was evaporated and chromatography of the resulting solid on 
silica gel (49rMeOH/ CHjCl;) gave the desired producK 1 . 10 g. 30 V, ). 'h NMR 
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(CD3COCD,): 5 K.25 (d.lH). 7.«6 (d.lH). 7.71 (m, IH), 7.59 (d. IH). 7.48 (.s. IH). 7 39 
(dd. IH). 

b)Prcparaiion of 4-amino-3-hydroxybenzophenone 

A mixiure or4-niiro-3-hydroxybenzophenone (9(M) mg. 3.7mmoI) and tin (II) chloride 
f2.5 g. 1 1 . 1 mmol) in cihanol(5()mL) was heated at 80°C under argon. After 2 hours, the 
siarung material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(49r.MeOH/ CH2CI2) gave the desired producl(685 mg, 87 9r). 'h NMR (CD,0D): 5 7.65 (d. 
2H), 7.55 (d.lH). 7.49 (t. 2H). 7.26 (s. IH). 7.16 (dd. IH). 6.68 (d. IH). 
OPreparation of N-f4-Carboxyphenyl-2-hydroxyphenyl]-N -r2-bromophenyl) urea 

N-[4-Carboxyphenyl-2-hydroxyphenyn-N'-(2-bromophenyl)urea 
was prepared from 4-amino-3-hydroxybenzophenone (330mg. 1.5 mmol) accordinc to the 
procedure in Genera] Method B. The product wa.s puriHed by precipitation from methylene 
chloride/ hexane( 1/20) and filtering. (490mg, 19%). 'H NMR (CD.OD): 5 8.40 (d. IH). 

8.09 (d. IH), 7.83 (d. 2H). 7.65-7.60 (m. 4H). 7.48 (s. IH). 7.43 (d. IH) 7 35 (d (IH) 

7.10 (LlH). 

Example 

Preparaiion of N-12-hYdroxv 3.carboxvnhenvl nh(>nvll.N--[-7.| , romnnhf.nvll ur^^ 
a>Prcparation of 3-niu-o-2-hydroxybenzophenone 

2-Hydroxybcny.ophenonc (3.()0g. 15. 1 mmol) was dissolved in methylene 
chloride(4()mL) followed by the addition of .sodium nitrate (l.42g. 16.7mmon. The addition 
of sulfuric acid (25ml7 3M) was then made, followed by addition of ij catalytic amount of 
si>dium nitrite. The mixture was allowed to siir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried (wcr 
MgSOa and filtered. The solvcni was evaporated and chromatography of the resulting solid on 
.silica gel (49J'MeOH/ CH:C1:) gave the desired producif 1.60 g. 44 9n. 'H NMR 
(CD3COCD,): 8 S..^() (d.lH). 7.86 (m.3H). 7 71 (m. IH). 7.78 (d. IH). 7. .56 (dd 2H). 7 24 
(t. IH). 

b)Prcparaiion of 3-amino-2-hydroxybcnzophenonc 

A mixture of 3-niir()-2-hydroxybenzophcnonc (600 mg. 2.5mmol) and tin (ID chloride 
( 1.7 g. 7.5mmol» in ctham)l(5()mL) was heated ai 8()°C under argon. After 2 hours, the 
starting material had disappeared and the .solution was allowed to cool down and then poured 
into ice. The pH was made slightly ba.sic (pH7-S). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic pha.se was washed with brine, dried over MgSO^ and 
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filiered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH3CI2) gave the desired product(490 mg, 92 'h NMR (CD,0D): 6 7.65- 
7.40 (m, 5H), 6.98 (d,lH). 6.86 (d, IH). 6.67 (I. IH). 

c)Preparation ot N-I2-hydroxy 3-carhoxyphcnyl phenyI]-N'.|2-bromophenyl] urea 
5 N-I2-hydroxy 3-carboxyphenyl phenyl ).N'-f2-bromophenyI] urea was prepared from 

3-amino-2-hydroxybcnzophenonc (250mg, 1.20 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexane(l/20) 
and filtering. f200mg, 789} ). 'h NMR (CD,ODl: 5 8.35 (d, IH), 7.96 (d, IH). 7.72 (d. 
2H). 7.65-7.50 (m, 4H). 7.35 (d. IH). 7.30 (d, IH). 7.01 (dd. (IH). 6.92 (t. IH). 

10 

Example 97 

PreParaiiOn of N-f2-hvdroxv 3-hp.n7vjnxv ph^n yl1-N'-r?-hrr.monhenvll ■in-.a 

a) Preparation of 2-niU'o-6-benzyIoxy phenol 

2-Benzyloxyphenol (S.OOg. 25.0mmol) was dissolved in methylene chloride(40mL) 
1 5 followed by the addition of sodium niu-ate {2.30g. 27.5mmol). The addition of sulfuric acid 
(3 ImlV 3M) was then made, followed by addition of a catalytic amount of sodium niu-iie. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extfacied with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
20 CH2CI:) gave the desired product(2.6 g. 43 %). 'h NMR (CD3COCD,): 5 7.7(» (d,l H). 
7.50-7.28 (m. 5H). 7.14 (d. IH). 6.92 {t. IH). 5.21 (s. 2H). 

b) Prepardtion of 2-amino-6-bcnzyloxy phenol 

A mixture of 2-niiro-6-ben/.yloxy phenol (I.OO g. 4.10mmo!) and tin (11) chloride 
(2.75 g. 12.2 mmol) in ethanoK 15()mL) was healed at 80°C under argon. After 2 hours, the 

25 starting material had disappeared and the soluuon was allowed to cool down and then poured 
into ice. The pH was made shghily ba.sic (pH7-8). by addition of .solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with bnnc. dried over MgSOj and 
filtered. The solvent was evaporated and chromatography of the resulting .solid on silica gel 
(4%MeOH/ CH3CI2) gave the de.sired produci( 1.35 g. 88 '■7, ). 'H NMR (CD,OD): 57.46 (d. 

.^0 2H). 7.40-7.35 (m. 5H). 6.55 (d. IH). 6.40 (d. IH). 5.10 {.s. 2H). 

b)Preparaiion of N-|2-hydroxy3-benzyloxy phenyl]-N'-|2-bromophenyl| urea 

N-I3-bcnzyioxy-2-hydroxyphenyl|-N'-f2-bromophcnyll urea was prepared from 2- 
niiro-6-bcnzyloxy phenol (430nig. 2.(K) mmol) according to the procedure in Gencriil Meihod 
B. The product was purified by prccipiuiion from methylene chloride/ hexane(l/20) and 

35 filtering. (630mg. 76<>5 ). 'H NMR (CD,OD): 5 7.93 (d. IH). 7.58 (d. IH). 7.54-7.42 (m. 
3H). 7.40-7.25 (m. 4H), 7.(K) (i. IH). 6,69 (d. 2H). 5.16 (s. 2H). 



Example 98 
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Preparation of N-3-[2-hvdroxv-5-indanonpl-N' -r2-hmmnph^PYl ] \\m 

a) Prcparalion of 2-hydroxy-3-niiro-5-indanone 

2- Hydr()xy-5-indanone(3.(K)g. 2().()nimol) was dissolved in meihylene chloride(4()mL) 
followed by ihe addition of sodium nitrate (1.95e. 2l.0mmol). The addition of sulfuric acid 

5 (25ml7 3M) was then made, followed by addition of a catalytic amount of sodium niu-iic. The 
mixture was aJlowed to sUr. After 24 hours, the reaction mixture was diluted wiih methylene 
chloride and extracted with water. The organic layer was dried over MgSO* and nitercd. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (49rMeOH/ 
CH2CI2) gave the desired product(1.5 g, 39 %). 'h NMR (CD,C0CD,): 5 7.70 (d.lH). 7.04 
10 (d. IH). 3.04 (d. 2H). 2.74 (d. 2H). 

b) Preparation of 3-amino-2-hydroxy-5-indanone 
A mixture of 2-hydroxy-3-nitro-5-indanone (1.50 g. 7.80mmol) and un (II) chloride 

(5.25 g. 23.3 mmol) in ethanol( 150mL) was heated at 80°C under argon. After 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CHjClz) gave the desired product(1.00 g, 79 %). 'H NMR (CD3OD): 6 6.85 
(d.lH). 6.45 (d, IH), 2.95 (d, 2H). 2.60 (d, 2H). 
20 clPreparaUon N-3-[2-hydroxy-5-indanone)-N'-[2-bromophenyl) urea 

N-(2-Hydroxy-5-indanoneJ-N'-f2-bromophenyll urea was prepared from 3-amino-2- 
hydroxy-5-indanone (326mg. 2.00 mmol) according to the procedure in General Method B. 
The product was purified by prccipiiauon from methylene chloride/ hexanef 1/20) and filterini: 
(6I0mg. 85%). 'h NMR (CD.OD): 6 7.92 (d. IH). 7.65 (m. 2H). 7.45 (t. IH). 7.09 (i. 
25 IH). 7.00 (d. IH). 2.90 (d. 2H). 2.66 (d. 2H). 

Example 99 

Prcnaraiion of (E)-N-[4-[2-fMethoxvrarhonv]1 eihpn v ll-2-hvdroxvphenvll.N'-t?. 
bromonhenvll iin^^a 

.30 

a)Prcparaiion of 4-nitro-3-hydroxycinnamic acid 

3- Hydroxycinnamic acid (3.()0g. 18.3 mmol) was dissolved in methylene 
chloridc:(40mL) followed by the addiuon of sodium nitrate ( 1 .70 g. 26. 1 mmol). The addition 
of .sulfuric acid (25 mU 3M) was then made, followed by addition of a catalytic amount ol 

35 .sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
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Silica gel (4%MeOH/ CH2CI2) gave the desired producU 1 .0 g, 26 %) 'h NMR (CD,C0CD ) 

5 8.07 (d. IH). 7.69 (d. IH). 7.51 (s, IH). 7.46 (d. 2H). 6.75 (d.lH). 
b) Preparaiion of 4-nitro-3-hydroxymeihylcinnamaie 

4-Niiro-3-hydroxycinnainic acid was stirred in excess methanol with a catalytic amount 
ot sulfunc aad. The solvent was evaporated and chromatography of the resulting solid on 
sihca gel (49'.MeOH/ CH^Clj) gave the desired product( 1 .0 g, 94 -7r) ' H NMR (CD,COCD )• 

6 8.17 (d. IH). 7.69 (d. IH). 7.52 {s. IH). 7.45 (d. 2H). 6.75 (d.lH). ?m (s. 3H) 
OPreparation of 4-amino-3-hydroxymethylcinnamate 

A mixture of 4-nitro-3-hydroxymethylcinnamate (1.0 g. 4.50mmol) and tin (II) 
chlonde (3.0 g. 13.4 mmol) in ethanol(50mL) was heated at 8OOC under argon. Alter 2 hours 
the starting material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slighUy basic (pH7-8). by addition of solid NaOH before 
bemg extracted with ethyl acetate. The organic phase was washed with brine, dried over 
MgSO, and fUtered. The solvent was evaporated and chromatography of the resultmg solid on 
silica gel (4%MeOH/CH2Cl2) gave the desired product (650 mg, 75 9r). 'h NMR (CD,OD)- 
57.50 (d,lH). 6.94 (s, IH), 6.89 (d. IH). 6.68 (d, IH). 6.18 (d. IH). 3.74 (s. 3H) 

d)Preparation (E)-N-[4-[2-(Meihoxycarbonyl) ethenyl]-2-hydroxyphenylI-N'-f2- 
bromophenyl] urea 

(E)-N-(4-f2-(Methoxycarbonyl)ethenyI)-2-hydroxyphenylj-NM2-bromophcnyl|urca 
was prepared trom 4-amino-3-hydroxymethylcinnamate (250mg. 1 .3 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane( 1/20) and filtering. (3(X>mg. 599, ). 'H NMR (CD,OD): 5 8 24 (d IH) 8 05 
(d. lH).7.69(d. IH). 7.65 (d. IH). 7.42 (t. IH). 7.2l(s. IH). 7. 19 (d. IH) 7 10 (t IH. 
6.45 (d.lH) 3.81 (s. 3H). 

Examnip 100 

Preparation of fF)-N-13-|?.rMcthnxvrarhnnvl) f.,h " nvn.o.hvHrnvvp K.»^,.| K,. p 
bromonhenvll urra NJ'-r2-hrnmnp^i |envl I iiiy pi 
a)Preparaiion of 3-niu-o-2-hydroxycinnamic acid 

2-Hydroxycinnamic acid (3.0()g, 18.3 mmol) was dis.solvcd in methylene 
chloride(40mL) followed by the addition of sodium nitrate (2.2 1 g. 26. 1 mmol). The addition 
01 sulfuric acid (30 ml7 3M) was then made, followed by addition of a caulyUc amount o) 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture wa.s 
diluted with mediylcnc chloride and extracted with water. The organic layer wa.. dried over 
MgSO^ and filtered. The solvent was evaporated and chromatography of the resuliino solid on 
Sihca gel (4%MeOH/CH3Cl,) gave the desired product(2.0 g. 52 <7n. 'h NMR (CD,COCD,, 
5 8.21 (d. IH). 8.16 (d. IH). 8.05 (d. IH), 7.19 (t. IH). 6 72 (d IH) 
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b) Preparation of 3-nilro-2-hydroxymcthylannamate 

.Vnim)-2-hydroxycinnamic acid was stirred in excess methanol with a catalytic anuiuni 
of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH2CI2) gave the desired producl( 1 .0 g. 94 ^< ). *H NMR (CDiCOCDo: 
5 5 8.25 (d, IH), 7.x. 15 (d, IH), 8.06 (s, IH), 7.20 (t, 2H), 6.76 (d.lH). 3.80 (s, 3H). 

c) Preparaiion of 3-amino-2-hydroxymethylcinnamate 

A mixture of 3-nitro-2-hydroxymethyicinnamaie (1.0 g, 4.5 nimol; and tin (ID chloride 
(3.0 g. 1 3.4 mmol) in ethanol(50mL) was heated at 80°C under argon. .After 2 hours, the 
starling material had disappeared and the solution was allowed to cool down and then poured 

10 into ice. The pH was made slightly basic {pH7-8), by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on .silica gel 
(4%MeOH/ CH2CI2) gave the desired product (700 mg, 81 %). 'H NMR (CDiOD): 5 8.04 (d. 
IH), 6.93 (d, IH),6.79 (d, IH), 6.71 (t, IH), 6.43 (d, IH), 3.72 (s, 3H). 

15 d)Preparation(E)-N-[3-I2-(Methoxycarbonyl)ethenyll-2-hydroxyphenyll-N'-[2-bromophenyl| 
urea 

(E)-N-[3-[2-(Methoxycarbonyl) ethenyl]-2-hydroxyphenyl]-N*-I2-bromophenyl| urea 
was prepared from 3-amino-2-hydroxymethylcinnamate (l(X) mg, 0.52 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hcxane(l/20) and filtering. (I50mg, 74Vr ).'H NMR (CDiOD): 5 8.10 (d.lH). K.OO 
(d. IH), 7.69 (d, IH), 7.65 (d, IH). 7.42 (t, IH), 7.38 (t. IH). 7.32 (d. IH). 7.05 (i. IH) 
6.55 (d.lH) 3.81 (s, 3H). 

Example 101 

25 Preparation of (E)-N-13-f2-(Aminocarbonvn ethenvll-2-hvdroxvnhcnvl1- N'-l2-hromonhcnvll 
urea N'-r2-bromophenvn urea 

a) Preparation of 2-hydroxycinnamidc 

2-Hydroxycinnamic acid (2.0()g, 12.3 mmol) was dissolved in dimethyl 
formamidcdOmL) followed by the addition of henzoiriazol- 1 -yloxy- 

30 tris(dimethylamino)phosphonium hexafiuorophosphaic (5.4g, 12.3 mmol) and irieihyhiminc t 
1.7niL. 12.3mmol). Ammonia gas was bubbled into the reaction mixture for 30 minutes The 
mixture was allowed to stir for 24 hours, the reaction mixture was diluted with mcihylcno 
chloride and extracted with water. The organic layer was dried over McSO.i and lilicrod. The 
soiveni was evaporated and chromatography of the resulting solid on silica gel (49? McOH/ 

35 CH2CI2) gave the desired produci( 1 .5 g, 75 %). 

b) Preparation of 3-nitro-2-hydroxycinnamide 

2-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chioridc(40niLi 
followed by the addition of sodium nitrate (430 mg, 5. 1 mmol). The addition of sulfuric acid 
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(7 mU 3M ) was ihcn made, followed by addition ofa caialytic amount of sodium niuiic. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and exu-acied wiUi water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
5 CH2CI2) gave the desired product(350 mg. 36 9c). 'h NMR (CD3COCD,): 5 8. 19 (d, I H j. 
8.02 (d. IH). 7.88 (d. IH). 7.15 (l, IH). 6.84 (d, IH) 
c)Preparation of 3-amino-2-hydroxycinnamidc 

A mixture of 3-nitro-2-hydroxymeihylcinnamate (350 mg. 1.7 mmol) and tin (II) 
chloride (3.0 g. 13.4 mmol) in cihanol(50mL) was heated ai 80°C under argon. After 2 hours. 
10 the starling material had di.sappearcd and the solution was allowed to cool down and then 

poured into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH, before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
- MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
\ silica gel (47rMcOH/ CHiCij) gave the desired produci(244 mg.8()%). 
15 dlPreparation of (E)-N-(3-I2-(Aminocarbonyl) etheny]l-2-hydroxyphenyI]-N'-[2- 
bromophenyl] urea 

(E)-N-(3-[2-(Aminocarbonyl)eihcnyll-2-hydroxyphenyll-N'-f2-bromophenyl) urea 
was prepared from 3-amino-2-hydroxycinnamide (100 mg. 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hexane(l/2()) and filtering. (1 10 mg. 52%).'h NMR (CD,OD): 5 8.00 (d.lH), 7.90 
(d. IH). 7.63 (d. IH). 7.55 (d. IH). 7 .35 (m. 2H). 7.05 (t. IH). 6.95 (l. IH). 6.70 (d.lH) 



Examnlc lo:* 

Prenaraiion 0r(E)-N-(4-l2-(Aminoc;irhonvhcihpnvl | .2-hvdn>xvphenvll-N.t0-hromoph.-nvll 
urea N -[2 -bromophL'nvll urea 

a) Prcparation ol 3-hydroxycinnamidc 

3-Hydroxycinnamic acid (2.(K) o. 12.3 mmol) wa.s di.ssolvcd m dimethyl li)mi;miide( Ki 
mL) followed by ihc addition of bcnzoiria/ol- 1 -yli)xy-tri.s(dimeihylanimo)phi)sphoniuni 
hcxalluorophosphaie (5.4g. 12.3 mmol 1 and iricthylaminc ( 1.7 mL. l2.3mmo!). Ammimia 
gas was bubbled into the rcactitm mixture lor .30 minutes. The mixture was allowed to siir ini 
24 hours, the reaction mixture was diluted w nh methylene chloride and oxiraeicd with waici 
The organic layer was dried over MgSOj and liltcrcd. The stiivent was evaporated and 
chromatography ai the resulting .solid on silica gel (47rMcOH/ CH^CNl gave the desired 
product(1.3 g. 65 9t ). 

b) Preparalion oi 4-niiro-3-hydroxycinnamide 

3-Hydroxycinnamide (750 mg. 4.6 mmol) was di.s.solvcd in methylene chloride(40 mL) 
followed by the addition of sodium nitrate (4.30 nig. 5. 1 mmol ). The addition of .sulfuric acid 
(7 mU 3M) was then made, followed by addition of a catalytic amount of sodium niuite. The 
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mixiurc was allowed to stir. Alicr 24 hours, the rcaciion mixiurc was diluied with methylene 
chloride and extracted with water. The organic layer was dried over MgS04 and filtered. The 
solveni was evaporated and chromatography of the resulting solid on silica gel (4% MeOH/ 
CH2CI2) gave the desired produci(24() mg. 25 %). 'h NMR (CD^COCD^): 5 X.()9 (d. IH), 
5 7.49 (d, IH). 7.26 (s, IH), 7.16 (d, IH), 6.71 (d, IH) 

c) Preparation ol 4-amino-2-hydroxycinnamide 

A mixiurc of 4-nitro-3-hydroxymethylcinnamate (300 mg, 1 .40 mmol) and tin (II) 
chloride {9K<) mg, 4.30 mmol) in ethanol{50 mL) was heated al SOX under argon. After 2 
hours, the starting material had disappeared and the solution was allowed to cool down and 
10 then poured into ice. The pH was made slightly hasic (pH 7-8). by addition of sohd NaOH. 
before being extracted with ethyl acetate. The organic phase was washed with brme. dried 
over MgS04 and filtered. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (4%MeOH/CH2Cl2) gave the desired product (200 mg. 74 

d) Preparation(E)-N-[3-f2-(Aminocarbonyl) eihenyll-2-hydroxyphenyl|-N'-[2-bromophenyll 
1 5 urea 

(E)-N-(3-(2-(Aminocarbonyl) eihenyl]-2-hydroxyphenyll-N'-(2-bromophenyl 1 urea 
was prepared from 4-amino-2-hydroxycinnamide (lOOmg, 0.56 mmol) according 10 the 
priK-edure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(l/20) and filtering. (I25mg, 54%). 'h NMR (CDiOD): 5 8.05 (d,lH). 7.92 
20 (d, IH), 7.60 (d, IH), 7.4 5 (d. IH), 7.35 (t. IH), 7.05 (m, 2H), 6.50 (d.lH) . 

Example 103 

Prenarauon of N>l2-hvdroxv 4-(nhenvl a mino carhoxv) nhcnvll-N'-l2-hromophcnvll urc^i 
N-|2-hydroxy 4-(phenyl amino carboxy) phenyl |-N*-[2-bromophcnyll urea wa.s 
25 prepared from 5-(phenyl amino carboxy) 2-amino phenol (0.50 mmol) according to ihc 

procedure in General Method B. The product was purified by precipitation from meihylcnc 
chloride/ hexane(l/20) and filtering- (150 mg, 707r ). *H NMR (CDiOD): 5 8.25 fd. IH). 
S.(M) (d. IH). 7.75 (d, 2H), 7.64 (d. IH). 7.50 (d. 2H). 7.41 (m, 3H). 7.16 (i. IH). 7.05 (i. 
IH) 

30 

Example 104 

Prcnaraiion of N-l4-aminocarhonvl-2- hvdn>xvphcnvll-N*-l2-hromophcnvll urea 

N-|4-Aminocarbonyl -2-hydroxyphenyl|-N'-|2-bromophcnyl j urea was prepared Irom 
5-aminocarbonyl-2-amino phenol (304 mg. 0.50 mmol) according 10 the procedure in General 
.^5 Method B. The product wa.s purified by precipitadon from methylene chloride/ hcxano( 1/20) 
and filtering. (440 mg, 62^^ ). 'H NMR (CD:,OD): 5 8.09 (d. IH). 7.91 (d. IH). 7.60 (d. 
IH). 7.45 im. 3H). 7.00 (d. IH). 



wo 9603157 



PCT/IJS96/02260 



- 73 - 



Example IPS 

Preparation or N^f2-Hv(1ro^V.3..').6-triniiomnhcnvl>-N--n. hrom(»nhr>nv|) ,, rrH 

N-(2-Hydroxy-3.5.6-irinuorophenyI)-N -(2-bromophenyI)urea was prepared Irom 
3.5.6-trinuoro-2-hydroxyaniline (83 mg, 0.51 mmoI)and 2-(bromophcnyl)isocyanaic (KM) 
mg. 0.53 mmol) according to the procedure in General Method B. The product wa.s puril icd 
by preparation thin layer chromatography. EI-MS m/z 359 (M-H)'. 

Examnip lOft 

Preparaiion of N-(2-HY(irf7Nv-vnuoro-4-triniioromfithviph>^nv | >,N--r2.hrnmnph^nyi)„rn p, 

N-(2.Hydroxy-3-fluoro-4-trinuoromethylphenyl)-N'-(2-bromophenyl)urea was 
prepared from 4-trinuoromethyl-3-nuoro-2-hydroxyaniline (239 mg. 1.2 mmol) and 2- 
(bromophenyl)isocyanaie (243 mg, 1.2 mmol) according to the procedure in General Method 
B. Removal of soivem under reduced pressure and chromatography of the resulung solid on 
silica gel (hexane:ethyl acetate) gave the tide compound (20 mg. 49r). EI-MS m/z 391 (M-H) 

Example m? 

Prgparation Of N-(2-Hvdroxv.3-inHnph>.n v n.N-.f7.hmmonhenvn.in.a 

N-(2-Hydroxy-3-iodophenyl)-N'-(2-bromophenyI)urea was prepared from 3-iodo-2- 
hydroxyaniline (2(X) mg. 0.85 mmol) and 2-(bromophenyl)isocyanatc (169 mg, 0.85 mmol) 
according to the procedure in General Method B. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexanerether) gave the tiUc compound 
.-40 mg. 117,). H .MMR (DMSO): 5 9.45 (s. IH). 9.15 (s. IH). 8.8 (.<;. IH). 7.95 (d. IH). 
7.K (d. IH).7.65 (d. IH). 7.4 (d. IH), 7.3 (l. IH). 7.0 (t. IH). 6.65(1. IH). 

Example IPX 

Prgpftraiion Ot N-l2-l[l?-(lrinu(>r»m(»thvnp h envlKi.irMnvl|amin«.lphPnvl|-M'.(?_ 
hromonhpnvl^iirp;^ 

a) Prcparauon of 1 2-| 2-( irinuoromcthyOphcnyl K.sull ()namido)aniline I 

The title compound was prepared according to General Method C using 2- 
(irinuoromethyDbcnzenesulfonyl chloride (I cquiv j. The product was purified by 
chromatography on .silica gc! (methylene chloridc.mcthanol) ( 1 .04 g. ^V7, ). EI-MS m/z 3 1 7 
(M+H)'. 

b) Prcparaiion of .\•-|:-[||2-(u■inuoromethyl)phcnyl|sulfonyl|amino)phcnyl|-N•-(2- 
b^omophcnyl)ure;^ 

The uUe compound was prepared u.sing|2-|2(u-inuoromcthyl)phenyl| 
(sulfonamido)aniline ( 1 .04 g. 3.2 mmol) and 2-(bromophenyl)i.socyanatc'(652 mg. 3.2 mmol ) 
according lo General Method B. The .solvent was evaporated to give the desired urea ( 1 .03 
619/). EI-MS m/z 514 (M-hH)* 
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Example 109 

Prgparaiion of N-(2-BromonhenvlVN'-r2-dimethvlaminnsulfnnvlami n()lphcnvl]urea 

5 a)Preparauon of [2-1 1 , 1 -(dimcthylamino)]sullonamidoaniline| 

The lillc compound was prepared according lo General Method C using 
dimcthylsulfamoyl chloride ( 1 equiv.). The product was purified by chromatography on silica 
gel (methylene chlorideimethanol). ES-MS m/z 216 (M+H)*. 

b)Preparaiion of N-(2-Bromophenyl)-N'-[2-(dimethylaminosulfonylanimo|phcnyl)urca 
10 The title compound was prepared from |2-[ l,l-(dimethlyaminoisulfonamido- 

aniline (137 mg. 0.6 mniol) and 2-(bromopheny])isocyanate (126 mg, 0.6 mmol) according lo 
General Method B. The solvent was evaporated and chromatography on silica gel (ethyl 
acetate :hexane) gave the desired urea. EI-MS m/z 41 3 (M+H)* 

15 Example 1 10 

Preparation of N-f2-(Phenethvlsulfonvlamino^ nhenvll -N*-f2-hrnmonhcnvnurea 

[2-(Phenethylsulfonamido) aniline] (example 60, 300mg, 1.09 mmol) was placed in a 

Parr shaker bottle containing palladium (180 mg) under an argon stream. Methanol ( 1 50 mL) 

was added and the container placed on a Parr shaker (55 psi) for several hours. The reaction 
20 mixture was filtered through Celite and the filtrate was evaporated to give the desired aniline 

(269 mg. 90%). EI-MS m/z 277 (M+H)*. 

b)Preparation of N-[2-(Phenethylsulfonylamino)phenyl)-N'-(2-bromophcnyl)urca 

The title compound was prepared from [2-(phcncihylsulfonamido) aniline) (269 my. 
0.97 mmol) and 2-(bromophcnyl)isocyanaic ( 193 mg. 0.97 mmol) according to General 
25 Method B. The desired urea was precipitated out of toluenc/hcxanc (?M mg. 78'7^ ). EI-MS 
m//.472 (M-HV. 

Example 1 1 1 

Preparation of N-l2-i(2-acetamido-4-methvlthiazol-5-vnsulfonvlaminolphcnvllrN'-(2- 
30 t^romophepyl)\irgfi 

a)Prcparation of |2-|(2-acetamido-4-mcthyl-5-ihia/.ole)sulfonamido|anilinc| 

The title compound was prepared usini: 2-accianud(>-4-mcihyl-5-ihia/olcsulfony] 

chlondc ( I equivj according lo General Mcihod C. A solid precipaiatcd irom ihc reaction 

mixture and was filtered to give the desired aniline (1.68 g. 529< ). ES-MS m// 327 (M+H)^ 
35 b)Preparauon of N-|2-|(2-aceiamido-4-methylthiazol-5-yl)sulfonYlamino|phenyII-N'-{2- 

bromophenyDurea 

The title compound was prepared Irom [2-|(2-acetamido-4-methyl-5- 

ihia/.ole)sulfonamidolanilinej (1.68 g,5.i4 mmol) and 2-(bromophenyl)i.socyanaic 
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(1 .02 g, 5. 14 mmol) according lo General Method B, The produci was prccipiiaicd Ironi cihyl 
aceiaie/hcxanc (220 mg, H9r). El-MS m/z 524 (M+H)*. 

Examnio 1 17 

Prenaraiion of N-l2-hvdr()XV-4-cvannphPnvl|.N -l4.nhrnvl p henvn urr-A N-(2-Hydroxy-4. 
cyanophenylI-N'-[4-phenylphenyl) urea was prepared from 2-amino-5-cyanophcnoi (6()mg. 
0.45 mmol) according to the procedure in General Method B. The pn.duci was purified by 
precipitation from methylene chloride/ hexanc( 1/20) and filtering. ( 1 35 mg. 757, ) 'h NMR 
(CD.OD): 5 8.33 (d, IH). 7.71-7.29 (m. 9H), 7.25 (d. IH). 7.12 (.s. IH). 

Examnip 1 13 

Preparation of N-[2-hvdroxv-4-rvannpt^^nvll.N'-f7 Vf1 ichlomnhf>nvll n^^^ 

N-[2-Hydroxy-4-cyanophenylJ-N--(2,3 dichlorophenyl) urea was prepared from 2- 
amino-5-cyanophenol {60mg. 0.45 mmol) according to the prixredure m General Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtcnn<' 
(125mg.86%). 'H NMR (CD,OD): 6 8.27 (d, lH).8.l5(m. IH). 7.39-7.20 (m. 2H). 7. 16 
(d. IH), 7.06 {s. IH). 



Examnlf 1 14 

Prenaraiion of N-12-hvdrOXV-4-Cvan.iphPnv»I.N'.f2-mPihMv w nhRnvn ..r^^ 

N-(2-Hydroxy-4-cyanophenyl|-N -f2-methoxyphcnyM urea was prepared from 2- 
ammo-5-cyanophenol f60mg.0.45 mmol) according to the procedure in General Method B 
The product was purified by precipitation I rom methylene chloride/ hcxano( 1/20) and filienno 
(105mg.839{). 'H NMR (CD.OD): 5 8.26 (d. IH). K.02 <d. IHi. 7 I4(d. IH). 7.05(.s. 
IH). 7.fX)-6.83 (m. 3H). 3.84 (s. 3H). 

Example 1 1 S 

Prgparaiion of N-l2-hvdroxv-4-{-vnnnph cnvll-N".[ Vmcihnxvph.Miyll y ^^-., 

N-12-Hydroxy-4-cyanophcnyl|-N -[3-methoxyphenyl| urea was prepared from 2- 
amino-5-cyanophenol (60mg. 0.45 mmol » according to the procedure in General Method B 
The produci was purified by precipitation from methylene chloride/ hexano( l/20» and filienn.- 
n02mg. 80'^ ). 'h NMR (CD,OD): 8 8.25 (d. IH). 7.25-7 OX ,m. 3H). 7.04 (.s. IH». (y^)u 
U. IH). 6..58 (d. IH). 



Example 1 16 

Prgparanon of N-f2-hvdroxv-5-niiom p henvll-N'.l2-hn>monhpnvll ..r,^^ 
a)Preparation of 2-amino-4-nuoropheno] 
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A mixiurc i)r4-nut)n)-2-niirophcnol(lg. 4.64mmol) and lin (II) chloride (5.4 g, 
24.2mmi)!) in cihanol(5()mL) was healed ai SOX under argon. Aiicr 2 hours, ihe siariing 
maicriaJ had disappeared and the SDlulitm was allowed lo cool down and ihen poured into ice. 
The pH is made slightly basic (pH7-8). by addition ol solid NaOH. before being exu-acied with 
5 ethyl acetate. The organic phase was washed with brine, dried over MgSO* and filtered. The 
solvent was evaporated and chromatography of the resulung solid on silica gel (4%MeOH/ 
CH2CI2) gave die desired produci(622 mg. 85 9? ). 'h NMR (CD,0D): 5 6.51 (dd. IH). 6.32 
(dd. IH), 6.17 (ddd. IH). 

b)Preparation of N-|2-hydroxy-5-nuorophenyl|-N'-[2-bromophenyll urea 
10 N-[2-Hydroxy-5-lluorophenyl|-N'-I2-bromophenyl | urea was prepared from 2-aniino- 

6-lluoro phenol (254mg. 2.(X) mmol) according to the procedure in General Method B. The 
product was purified by precipitaUon from methylene chloride/ hexane( 1/20) and altering. 
(520mg.80%). 'H NMR (CD,OD): 5 7.88 (d, IH). 7.79 (dd, IH). 7.57 (d. IH). 7.31 (i. 
IH). 7.00 (t. IH). 6.76 (dd. IH). 6.57 (ddd.IH). 

15 

Examnle I 17 

Preparation of N-f2-hvdroxv-5-trinunrnmfthv1p henvll-N .r-'-hromonhpnvll npf s 

a) Prcparation of 2-amino-4- irifluoromeihylphenol 

A mixture of 4-trinuoromethyI-2-niirophenol( 1 .0 g. 4.«mmol) and lin (II) chloride (5.4 
20 g, 24.2 mmol) in eihanoK 1 50mL) was heated at SOX under argon. After 2 hours, the starting 

material had di.sappeared and ihc .solution was allowed to cool down and then poured into ice. 

The pH was made slightly ba.";ic (pH7-8). by addition of solid NaOH. before being extracted 

with ethyl acetate. The organic pha.se was wa.shed with brine, dried over MgS04 and filtered. 

The solvent was evaporated and chromatography of ihc resulting solid on silica gel i-XV, McOH/ 
25 CH^CI.) gave the de.sircd produci(7()X mg. K3 9. ). 'H NMR (CD,OD): 5 6.87 (s. IH). 6.80 

(d. IH). 6.69 (d. IH). 

b) Preparaiion of N-[2-hydroxy-5-trinuoromcihylphcnyl|-N -I2-bromophcnyl| urea 

N-|2-hydroxy-5-trinuoromcthylphenyl|-N'-|2-bromophenyl| urea was prepared from 
2-amino-4-irinuoromelhyiphenoi (354mg. 2.(K) mmoh according to the procedure in General 
30 Method B. The product was purified by precipitation from methylene chloride/ 

hexanc(lequiv./20cquiv.) and filtering. f4yOmg. 659; ). 'h NMR (CD-.OD): 5 8.40 (s. IH). 
7.94 (d. IH). 7.60 (d. IH). 7.3.^ (I. IH). 7,18 (d. IH). 7.03 (I. IH). 6.95 (d. IH) 

Ex^imnlr I 18 

35 Prcnaraiion of N-[2-hvdi-oxvnhrnvl l-N'--l2-hr(^mophtMivl | iirfj r 

N-|2-hydroxyphenyl|-N'-|2-bromo phenyll urea was prepared from 2- amino-phenol 
(I4img. 1.30 mmol) according 10 the procedure in General Method B. The product was 
purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering. (3(K)m<!.75'/; ). 
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HNMR (CD^OD): 5 8.05 fd. IH). 7 49 (d. 1 H). 7.25 (L 2H). 6.96 (i. IH).6 9()(i ^H) 
6.6X (I. IH) 



Examnlp I 19 

PrcparmM)n of N-ltran . WMvrl ?-hv(iroxv nhenvn-N'.r7.hmm»ph -'i Y|| iir rn 

a) Prcparaiion ol irans-6-siyrJ-2-nitrophenol 

Trans-2-Myrlphcnol (5(K) mg, 2.55 mmol) was dissolved in mclhvlenc chlc)ride(4()mL) 
lollowcd by the addition of sodium nitrate (240 mg. 2.81 mmol). The addition ol sull unc acid 
(3 mL ol 3M) was then made, followed by addiuon of a catalytic amount of .sodium nitrite 
The mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with 
methylene chloride and exu-acted with water. The organic layer was dried over MgSO. and 
hltered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CHjCh) gave the desired product (200 mg. 36 %). 'h NMR (CD3COCD,)- 6 
«.05 (d. IH). 7.90 (d. 2H).7.65-7.20 (m.7H),7.00 (t.lH). 

b) Preparation of iran.s-6-styrl-2-aminophenol 

A mixture of lran.s-6-styrl-2-niirophenol (200 mg. 0.83 mmol) and Un (II) chloride 
(560 mg. 2.60 mmol) in cthanol(50mL) was heated at 80'>C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
mu, .cc. The pH is made .slightly basic (pH7-8), by addiuon of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSO. and 
hlicrcd. The solvent was evaporated and chromatography of the resulting solid on silica gel 
U9, McOH/ CH:CI,) gave the desired product (.50 mg. 29 9f ). 'h NMR (CD,OD)- 5 7 5 1 (m 
3Hi. 7.29 (m. .^H).7.!l (i. |H). 7.(M» (m. 2H). 6.69 (m. 2H). 
oPreparain.n of N-|irans-3-.styrl-2-hydroxyphenylI-N -(2-hromophenyl| urea 

N-|iran.s-3-siyrI-2-hydroxyphenyll-N--|2-bromophenyl| urea was prepared from irans- 
6-s.yrl-2-am.nophcnol (35mo. (). 1 7 mmol) according u> the procedure in General Method B 
The product wa.s purified by precipitation from methylene chloride/ hcxanc( 1/20) and niicrin" 
r36mg. .53'.7 ,. H NMR (CD,OD): 57.97 (d. IH). 7.62-7.4R (m. 4H). 7.45-7.26 ,m 5H) ^~ 
7.25 (I. IH). 7.15 (d. IH). 7.01 (i. IH). 6.88 (i 2H). 

Example 17(1 

PrcpiUaiion N--|2-hvdr(UV-M-,iirhlnrnph.nvl|. N -,|2.n,^,hnvYph -r"l| Mr il 

N-|2-hydroxy-3.4-dichh)rophenyl|-N'-[2-meihi,xyphenvl| urea wa.s prepared from ^- 
am,n.vS.6-diehlon)phen.»l (XOmg. ().5() mmol. example X2b) accordm. lo the procedure in 
General Method B. Tlie product wa.s purified by precipitation from methvlene chh.ride/ 
hexane( 1/20) and filienng ( 1 25mg.77'^f ). 'h NMR fCD,OD): S 8.02 (d. IH). 7.79 (d. IH). 
7.05-6.K6 im. 4H). 3.92 is. 3H). 
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E^ftfpplg 121 

Preparation oi' N-l2-hvdroxv-3.4-dichlorophenvll- N'-[4-methoxvnhcnvl] urea 

N-f2-hydroxy-3,4-dichlorophenyl]-N*-[4-methoxyphenyl| urea was prepared from 2- 
5 amino-5,6-dichlorophenol (8()mg, 0.50 mmol, example 82b) according lo ihe procedure in 
General Method B. The product was purified by precipiiaiion from methylene chloride/ 
hcxanc(lequiv./20equiv.) and filtering. (120mg, 74%). 'H NMR (CDiOD): 5 7.89 (d, IH). 
7.35 (d, 2H), 6.99 (d, IH), 6.90 (dd, 2H), 3.80 (s, 3H). 

10 Examplg 122 

Prenaraiion of N-f2-hvdroxv-3.4-dichlorophenvll-N'-r3-trifl uoromeihvlphpnvn iirP:^ 

N-[2-hydroxy-3,4-dichlorophenyl]-N*-(3-lrifluoromethylphenyl] urea was prepared 

from 2-amino-5,6-dichlorophenol (80mg, 0.50 mmol, example 82b) according to the 

procedure in General Method B. The product was purified by precipitation from methylene 
15 chloride/ hexane(lequiv./20equiv.) and filtering. (130mg, 71%). 'h NMR (CDiOD): 5 7.96 

(d, 2H). 7.60 (d, IH), 7.48 (t, IH). 7.30 (d, IH), 7.00 (d. IH). 

E^amplg 123 

Preparation of N-r2-hvdroxv-3.4-dichlornphen vll-N'-l 2- phenvlphenvl I ure-A 
20 N-I2-hydroxy-3,4-dichlorophenyl)-N*-[2-phenylphenyl] urea was prepared from 2- 

ammo-5.6-dichlorophcnol (80mg, 0.50 mmoL example 82b) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequiv./20equiv.) and filtering. (llOmg, 59%). *H NMR (CDiOD): 5 7.77 (d. IH). 
7.73 (d. IH), 7.53-7.14 (m. 8H). 6.95 (d, IH). 

25 

Example 124 

Preparation of N-l2-hvdroxv-3.4-dichlor ophonvll-N'-l2.3-dichlorophonvli nrr;i 

N-|2-Hydroxy-3.4-dichlorophcnyl|-N'-[2.3-dichIorophenyll urea was prepared Ironi 
2-anuno-5.6-dichlorophenol (80mg. 0.50 mmoK example 82b) according to the procedure in 
30 General Method B. The product was purified by precipitation from methylene chloride/ 

hcxancc lcquiv./20cquiv.) and filtering. (I 3()mt;. 7 I ). 'H NMR (CDiOD): 8 X.(»6 (dd. IH) 
7.91 td. IH). 7.25 (m. 2H), 7.00 (d. IH). 

Example 125 

35 Preparation of N-l2-hvdroxv-4-isopropvlphenvll-N'-f 3-trifluoromcthvlphcnvll urea 
a)Preparaiion of 2-nilro-5-isopropylphenol 

3-isopropylphenol (3.00g. 22 mmol) was dissolved in methylene chloride(4()ml) 
lollowcd by the addition of sodium nitrate (2.()6g. 24mmol). The addition of sulfuric acid 
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(25ml7 3M) is then made, followed by addiuon ol" a catalytic amount of sodium n.tnic The 
mixture was allowed to stir. After 24 h, the reaction mixture .s diluted w.th methylene chJondc 
and extracted with water. TTie organic layer is dried over MgSO. and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (49f MeOH/ CH^CK) cave 
the desired product(l .09g. 27 %). 'h NMR (CD3COCD0: 5 7.95 (d.lH) 7 6^ (d IH) 7 1 I 
(d. IH). 2.95 (m, IH). 1.24 (d. 6H). 

b) Preparation of 2-amino-5-isopropylphenol 

To a solution of 2-nilro-5-isopropylphenol(lg. 6.4 mmol) m mcthanol(50 mL) was 
added 10% Pd/C (100 mg). The mixture wa.s Hushed with argon, then hvdrogen was bubbled 
through the .solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. TDe mixture was filtered through cehte and the celite wa.s washed w.th 

7%ZtJlHnT ""rr"'' -''---og-phy Of the re.sulting solid on silica gc 
(5%MeOH/ CHjCb) gave the desired product(775 mg, 93 9J ). 'h NMR (CD,OD)- 6 6 71- 
6.44 (m. 3H). 2.73 (m. IH). 1.20 (d, 6H). 

c) Preparation of N-[2-hydroxy-4-isopropylphenyll-N'-(3-lrifluoromethvlphenylJ urea 

N-[2-hydroxy-4-isopropylphenyl]-N--[3-trinuoromethylphenyl) urea was prepared 
^om 2-amino-5-isopropylphenol (75mg. 0.50 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./20equiv.) and filtering. (140mg. 83-7.). 'h NMR (CD,OD)- 6 7 91 (d -H) 
7.62 (d, IH). 7.47 (t. IH). 7.39 (d, IH). 6.75 (s. IH). 6.72 (d, IH). 2.«0 (m. IH). i.2l (d 
on). 



25 



30 



35 



Examnip \7h 

PrePKralion N-|2-hvdn>xv-3.nanhihvll-N-.fo Mirhl p rnnhnnvn .ir ^ ,, 

N-I2-hydroxy-3-naphihyl]-N--|2.3-dichlorophenyl) urea was prepared from ^.-am.nn 
2-naphthol ( 1 60mg. 1 .00 mmol) according to the procedure in General Method B The 
product wa.s purified by precipitation from methylene chloride/ hexane( I equix ./20cqu,x • and 
fUenng. (285mg. 82'. >. 'H NMR (CD,OD): 6 8.48 (.s. IHl. 8. 10 ,d. IH) 7 68 < d IH, 
7.57 (d. IH). 7.40-7.23 (m. 4H). 7.18 fd. IH). 

Examnip 



pn ol N-P-fP ^-nirhlnrnih.nn.S.vl)|c.,|r.> ^vl,^i„„,p K^p.,|_v p 

a)Preparauoni.f|2-|(2.3-Dichloroihien-5-yl)|sulfonylaminoanilinc| 

The title compound was prepared according u, General Method C usin<' ^ ^. 
d.chloroihiophenc-5-sulfonyl chloride (( 1 cq). The product was punfied bv lllsh ' 
chromatography on silica gel (ethyl aceiate/hexane 2()/80-methylene chloride.methanol 90/10, 
( 1 .25 g. 39 ). EI-MS m/z 32 1 (M-H ) 
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b)Preparauon of N-|2-[(2,3-Dichloroihicn-5-yl))sulfonylamint)|phcnyl|-N'-(2- 
brom ophcny I )urea 

The lille compound was prepared from 12-[(2,3-dichloroihicn-5- 
yOJsulfonylaminoaniline (1.25 g,3.9 mmol) and 2-(bronnophcnyl)isocyanaic (768 mg, 3.9 
5 mn:iol) according lo General Mclhod B. The product was purified by Hash chromaiocraphy on 
silica gel (eihyl acciaieihexane 30/70) (272 mg. 13 9r) EI-MS m// 520 (M-H) 

Example 12^ 

Preparation of N-f 2-1(3. 5-Bistrinuoromethvlphenvnsullonvldminolnhcnvll-N'-(2- 
10 bromnphenvnurea 

a) Preparaiion of 12-(3,5-BisU'illuoromeihylphenyl)sulfonylaminoanilincl 

The tide compound was prepared according lo General Method C using 3,5- 
(bistrinuoromethyl)phenylsulfonyl chloride (1.28 g, 4.1 mmol) and o-phenylenediaminc (441 
mg, 4. 1 mmol). The product was purified by flash chromatography on silica gel (methylene 
15 chloride:methanol 95/5) (61 1 mg, 39 %). EI-MS m/z 383 (M-H) 

b) Preparation of N-[2-I(3,5-Bisirinuoromelhylpheny!)sulfonylaminolphenyl]-N'-(2- 
bromophenyDurea 

The title compound was prepared from [2-(3,5-bisu-inuoromcihylphenyl) 
sulfonylaminoaniline (591 mg, 1.5 mmol) and 2-bromophcnylisocyanatc (305 mg, 1.5 mmol) 
20 according to General Method B. The product was purified by Hash chromatography on silica 
gel (ethyl acetate :hexanc 30/70) (10 mg. 1 ^7r). EI-MS m/z 580 (M-H) 

EXftfPRlg 129 

Preparation of N-[2-lf2-Benzvl)sulfonvlaminol-(5-trinuoromLMhvhnhL-nvl l-N*-(2- 

25 hromophenvnurea 

a)Preparation of |(4-Bcnzylsulfonylamino)-(3 -niU'o)-hcn/otrinuondc| 

4-Amint>-3-niiro-bcnzoirilluoridc (I.O c,4.K5 mmoh was mixed in DMF and ilu' 
reaction mixture was cooled to 0"C. Sodium hydndc ( 175 mu. 7.2S mmol) was added lo iho 
cold mixture and allowed to mix lor icn minutes ( a deep red color was noted). 

30 Toluenesulfonyl chloride {^)25 mg. 4.S5 mmoh was added t reaction color chani:ed lo yellow) 
and the reaction was mixed for sixteen hours ai room icmpcraiiire. The reaction was quenched 
in NHjCI and extracted with ethyl acctaic:hexanc ( 1:1). The prodiiei was purified h\ Hash 
chromatography on silica gel ( ethyl aceiatc:hcxaiic 30/70) (S7S mg. 52 '/< ) EI-MS m// 35^) (M- 
H)-. 

35 b)Preparauon of l(4-Benzylsulfonylamino)-(3-amino)-benzotrinuoride| 

[(4-BenzylsulfonYlamino)-(3-nitro)-benzoirinuoride (230 me. 0 64 mmol ) was mixed 
in methanol and poured into a Parr bottle. Palladium on carbon ( 1 3 mg i was added under an 
argon stream. The reaction mixture was placed on a Parr shaker ( 5.^ psi. H2) for .several 
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hours. The rcacuon mixture was lilicrcd ihrou^.h Celiic i.> f-ivc the title compound r 10 m 
9y%)EI-MSm//.329(M-H). 

OPrcparauon ol N-f2-f(2-Bcn/.yl)suironylaminol-(5-trinuoromethyl)phcnyll-N"-(2- 
bromophcnyi)urea 

The title compound was prepared Irom l(4-benzylsullonylamino)-{3-amino)- 
benzoirifluoride f210 mg. 0.64 mmol) and 2-bromophcnylisocvanate (126 mg. 0 64 mmol) 
according to the procedure in General Method B. The product was purified bv Hash 
chromatography on silica gel (ethyl aceuie:hexanc 3(V7()) (70 mg, 2\9r) EI-MS m/z 526 (M- 
H) 

Examnlf^ no 

PrgnaraiiPnprN-f2-f?-fVNitroph^nvi)Mmonvlamin,>inh.nvM.M49.| ..»T i . pl^ ^r.. p , ,^ ^^ 

a) Preparaiion of [2-((3-Nitrophenyl)sulfonylamino)anilincl 

The title compound was prepared according to General Method C using 3- 
nitrobenzenesulfonyl chloride ( I eq). The product wa.s purified by flash chromatogrphy on 
sihca gel (methylene chloridc:methanol 96/4).(|.()7 g. 37 %) EI-MS m/z 294 (M+Hf 

b) Prcparaiu,nofN-(2-[(3-Nitrophenyl)sulfonylammoJphenylJ-N--(2-bromophenyl)urca 

The utle compound was prepared from [2-C3-nitrophenyl)sulfonylaminoanilinel (590 
mg, 2.0 mmol) and 2-(bromophenyl)i.socyanate (398 mg. 2.0 mmol) according lo the 
procedure in General Method B. The product was purified by Hash chromatography on silica 
gel (ethyl aceute:hexanc 30/70) {4(X) mg. AlWr). EI-MS m//. 489 (M-HV 

Example I ^ I 

PrCParail.>norN.[%[2.(4.phrm,,Vphepv|)su||onvlamm,.lnh.nvn.N:^o.^... ^ ,,,n^^ .„ 

a) Preparation ot |2-((4-Phcm)xyphcnyl)sullonylammo)ani]incl 

The title compound was prepared according to General Method C u.sing 4- 
phenoxyphcnylsulfonyl chloride (969 mg. 3.6 mmol) and o-phenylcnediamine (3(K) m^. 2 77 
mmol). The reaction mixture was partitioned heiwccn water (2{K) ml) and lolucne:mcthylcnc 
chloride ( 1 :3). The organic phase collected and the methylene chloride evaporated Icav.nL' the 
toluene. Hcxanc added and the product precipataicd in.ni .solution. (317 mg. ^4 V, ) EI-M.S 
m// .341 (M+Hf 

b) Preparaiion ot .\-|2-|(4-Phenoxyphenyl)sulfonylannno|phenylhN--(2-bromophcnyl)urca 

The title compound was prepared from [2-(4-phcn(>xyphenyi).sullonyl 
ammoanilmc (276 mg. 0.8 mmol) and 2-(bromophenyl)i.socyanate (161 mg. 0.8 mmol) 
according to the proccdurcd in General Method B. The pn.duci was purified by Hash 
chromatography on .silica gel (ethyl acetate thexanc .30/70) (240 mg. ^5 '7r) EI-MS m// s-,fi (M 
H) 
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Example 132 

Prcnaralion of N-r[2-n SV l()-Camphorsulfonvla minolphgnvll-N'-(2-hmmophenvnurea 

a) Prcparaii()n of 2-((lS)-l()-Caniphorsu!fonylamino)aniIine 

The liilc compound was prepared according lo General Method C using (lS)(+)-K)- 
Camphorsulfonyl chloride (1.16 g, 4.6 mmol) and o-phenylenediaminc (5(X) mg, 4.6 mmol). 
The rcaclion mixture was panilioned between water {200 ml) and loluenc:methylenc chloride 
(1:3). The organic phase was separated and the methylene chloride evaporated leaving the 
toluene. Hexanc was added and solid precipitated from solution. (130 mg. 9%) EI-MS m/z 
323 (M+H)' 

b) Preparation of N-[(2-( IS)- l()-Camphorsulfonylamino]phenyll-N*-(2-bromophenyl)urea 

The title compound was prepared from [2-(lS)-l()-camphorsulfonylamino]aniline (130 
mg, 0.4 mmol) and 2-(bromophenyl)isocyanate (80 mg, 0.4 mmol) according to the procedure 
in General Method B. The solvent was evaporated and product was precipitated from 
methylene chloride:hexane. (2(K) mg, 95 %). EI-MS m/z 5 1 8 (M-HV 

Example 133 

Preparation of N-ri2-f I Rl- IO-Camnhorsulfonvlamino1nhenvn-N'-(2-hromophenvnurea 

a) Prcparaiion of 2-((lR)-IO-Camphorsulfonylamino)anihne 

The title compound was prepared according to General Method C using ( 1 R)(-)- 10- 
camphorsulfonyl chloride (1.16 g. 4.6 mmol) and o-phenylenediaminc (500 mg.4.6 mmol). 
The rcaclion mixture was partitioned between water (2(K) mL) and iolucnc:mcihylenc 
chloridcc 1 :3). The organic phase was separated and the methylene chloride evaporated leaving 
the toluene. Hexanc was added and the product precipitated from solution (563 mg. 38^^ ). 
EI-MS m/z 323 (M-^H)* 

b) Prcparaiion i>r N-|| 2-{ I R) - l()-Camphorsulfonyiaminolphenyl]-N'-(2-hromophenyl)urca 

The title compound was prepared from | I-(IR)- IO-camphorsulfonylaminoamline| (563 
mg. 1.75 mmol) and 2-(bromophenyl)isocyanaic (346 mg. 1.75 mmol) according to the 
procedure m General Method B. The product was purified by Hash chromatography on silica 
gel (ethyl acetate: hexanc 30/70) (263 mg, 29 7r) EI-MS m/z 518 (M-H) 

Example 134 

Preparation of N-l2-l2-f2'Nitro-(4-irinuoromeihvl)phcnvl)sulionvlaminolnhenvl-N'-{2- 
bromophenvl )urca 

alPrcparatJon ol |2-|(2-Niiroi-(4-U'inuoromeihyl)phenyl Isulfonylammolimihne 

The title compound was prepared according to General Method C u.sing 2-niiro-4- 
(trilluoromeihyDbcnzcnesulfonyl chloride (1 eq). The product was purified by flash 
chromatography on silica gel i methylene chloride:methanol 96/4) (875 mg. 25 9f ) EI-MS 
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ml/. 362 (M+H)' 

b).Prcparalion of N-|2M2-(2-Nitro-(4-irinuoromeihyI)phcnyl)sullonylaniin()|phenyl-N 
bromophcnyDurea 

The litlc compound was prepared I'rom l2-ff2-nitro)-(4-trinuoromclhyl) 
5 phenyllsulfonylaminolaniline (740 mg, 2. 1 mmol) and 2-(bromophenyl)isocyanaie (406 mj:, 
2. 1 mmol) according lo General Method B. The product was purified by Hash 
chromatography on silica gel (ethyl aceiaierhcxane 30^70). The product was further purified by 
reco'siaJlization in ethyl acetate: hexane. (320 mg, 28 %) EI-MS m/z 557 (M-H)' 

Example 135 

10 Preparation of N-r2-hvdroxv-4-azidonhenvn-N'-r2-iodQphenvnurea 

a) Preparaiion of N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophenyl)urea 

To a solution of N-(2-hydroxy-4-nitrophenyI)-N*-(2.iodophenyl)urea (220 mg, 0.55 
mmol) in ethanol (15 mL), Tin chloride (522 mg, 2.75 mmol) was added. The reaction mixture 
was stirred at reflux for 16 hours then cooled to room temperature. The reaction mixture was 
15 basified to pH 8 with aq. NaHCOi then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgS04, filtered and concentrated under reduced pressure to give 
product (180 mg, 89%). EI-MS m/z 370 (M+H)* 

b) Preparation of N-{2-hydroxy-4-azidophenyI)-N'-{2-iodophenyI)urea 

The N-(2-hydroxy-4-aminophenyl)-W-(2-iodophcnyl)urea(77 mg. 0,21 mmol) was 
20 added lo HCl/H.O (0.21 mL/0.42 mL), and cooled to O^^C. Sodium nitrate (14.5 mg. 0.21 
mmol) was added to the reaction mixture. The reaction mixture was stirred at 0°C for 30 
minutes. Sodium azidc ( 14 mg. 0.2 1 mmol) was added to reaction mixture and it was warmed 

10 room temperature. The reaction mixture was stirred ai room temperature for 18 hours. Then 

11 was extracted with three times by ethyl acetate. The organic extracts were combined, dried 
25 over MgS04. filtered and concentrated under reduced pressure and chromatography of the 

resulting solid on silica gel (hexanc : ethyl acetate: 5: ! ) gave product (20 mg. 247^ ). EI-MS ml/ 
3^)6 (M+H)V 

Example 136 

Preparation of N-(2-hvdroxv-3-azidophcnvl)-N'-(2-bromophenvl)urea 
a) Preparation of N-(2-hydroxy-3-aminophenyI )-N'-(2-bromophcnyl)urca 

To a solution i>f N-(2-hydroxy-3-nilrophcny!)-N'-(2-bromophcnyhurca (300 mg. 
mmol) in ethanol (20 mL), Tin chloride (95X mi:. 4.25 mmol) was added. The rcaciion mixuM\' 
\vas siinrcd at rcllux lor 16 hours then cooled lo room temperature. The rcaciion mixture was 
35 basified to pH X with aq. NaHCOi then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgSOa. filtered and concentrated under reduced pressure to give 
produci (274 mg. 997r). EI-MS m/z 323 (M+H)*. 
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b) Preparation of N(2-hydroxy-3-azidophenyl)-N'-(2-bromophenyl)urca 

The N-(2-hydroxy-3-aminophcnyl)-N -(2-bromophenyl)urca(274 mf. ().K5 mmoD wus 
added lo HCI/H2O (0.83 mL/1.7 mL). cooled lo 0"C. Sodium nilraic f.S«.6 mg. 0.85 mmol) 
was added 10 the reaciion mixture. The reaction mixture was sUrred ai 0"C lor 30 minutes. 
5 Sodium azidc (55 mg. 0.85 mmol) was added to reaction mixture and it was wamied to room 
temperature. The reaction mixture was stirred at room temperature lor 18 hours then 11 was 
extracted with three umcs with ethyl acetate. The organic extracts were combined, dried over 
MgS04. filtered and concentrated under reduced pressure and chromatography of the resulting 
-solid on silica gel (hexane : ethyl acetate: 5: 1 ) gave product (2 10 mg. 7 I '/r). EI-MS m/z 349 ^ 
10 (M+H)-. 



Examnlp n? 

PreParaUon of N-f2-hvdroxv-3-cvannnhPnvil.N'-17-m,.t t ioxvnh('nv!1 ..rP f> 

N-(2-hydroxy-3-cyanophenyl)-N'-|2-meihoxyphenyl) urea was prepared from 2- 
amino-6-cyanophenol (134mg. 1.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxane( lequiv./20cquiv.) 
and filtering. (230 mg, 817f). 'H NMR (CD3OD): 6 8.06 (d. IH). 7.79 (d. IH). 7.49-7.35 
(m. 2H). 7.05-6,87 (m, 3H), 3.95 (s, 3H). 



^" Examnle 138 

Prgparaiion pf N-[2-hvdroxv-3-cvanonhenvll.N'-f 3-trifliinmm>»ihvlnht-nvll .irp^. 

N-[2-hydroxy-3-cyanophenyl|-N'-|3-u-inuoromeihylphcnyl| urea was prepared trom 

2-amino-6-cyanophcnol f 134mg, l.(K) mmol. example 83a) according 10 the prwedure in 

General Method B. The product was purified by precipitation from methylene chloride' 
25 hexane(lequiv./2()equiv.) and filtering. (28()mg. 879^.). 'H NMR (CD,OD): 5 K. 10 (d. I Hi. 

7.96 (.s. IH). 7. .54 (d. IH). 7.55-7.25 (m. 3H), 7.01 (i. IH). 



Examnle 139 

Preparation of N-l2-hvdroxv-3-cvann phenvll-N--l2-nhKnvlnhf'nvll nr.v. 

N-[2-hydroxy-3-cyanophenyl|-N'-|2-phenylphenyl| urea was prepared \rvm :-;imin.« 
6-cyunophenol ( l.34mg. 1.00 mmol. example 83a) according lo the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./20cquiv.) and filtering. f27()mg, 82<5? ). 'H NMR (CD,OD): S 7.KI (d. iHi. 
7.75 (d. IH). 7 .56-7. 1 5 (m. 9H). 6.91 (i. IH). 



Example 140 

Preparation of N-l2-hvdroxv-3-cv;m onhenvll-N'.[2.3-dichloronhenvll iirr;i 
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N-|2-hydroxy-.Vcyanophenyl|-N'-(2.3 dichlorophcnyll urea was prepared Irom 2- 
amino-6-cyanophcnoI ( 134mg. l.(K) mmol. example 83a) according ui ihc procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxane(lequiv./20equiv.)and niiering. (3(H)mg. 93VO. 'H NMR (CD,OD): 5 X. 1 1 (d. IH 
8.0! (d, IH). 7.33-7.25 (m. 3H). 7.(K) (i, IH). 



Example 141 

Preparation of N-[2-hvdrnxv.4-i>;nprnpvl p henvll-N'.r7 3.dichlon>nhnnvll ..r^^, K.|2- 
hydroxy-4-isopropylphenyI]-N'-[2.3-dichlorophcnyl) urea was prepared from 2-amino-5- 
isopropylphenol (150 mg, l .CX) mmol. example I28a) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./20equiv.) and filtering (285mg. 84%). 'h NMR (CD,0D): 6 8.05 (d. 2H). 
7.77 (s, IH). 7.26 (m, 2H). 6.88 (m. 2H). 2.82 (m. IH). 1.25 (d. 6H). 



Example 142 

PreparaiiPP of N-f2-hYdm^v-4-isopronvlnhf'nvn-N-.T2.rhi..r.> - 5.trin..,>rnmPthvinhcnvii ..n^. 

N-f2-hydroxy-4-isopropylphenyl)-N'-I2-chloro-5-trinuoromeihylphenyl) urea was 
prepared from 2-amino-5-isopropylphenol (150mg, 1.00 mmol. example I28a) according to 
the procedure in General Method B. The product was purified by precipitation from mcihylcn, 
chloride/ hexane(lequiv./20equiv.) and filtering. {275mg. 829? ). 'h NMR (CD,OD): 5 8.50 
(s. IH). 7.70 (.<;. IH). 7.51 (d. IH). 7.22 (d. IH). 6.70 (m. 2H). A.62 (dd. IH). 2.76 (m. 
(IH). 1.16 (d. 6H). 



Example 143 

Preparation of N-l2-hvdroxv-3-nhpnvlnh c nvll-N--i:' ^-dichloronhrnvll .tpm 

a) Prcparaiion of 2-nitro-6-phcnylphenol 

2-phenylpheno] fS.OOg. 17.6mmor) was di.wolvcd in meihylonc chloridc(4(»ml i 
followed by the addition of sodium nitrate ( 1. 65g. li).4mm.)l) The addition of suhunc aciJ 
(2.5ml/ 3M> wa.«; then made, followed by addition ol a caialyuc amoiini oi sodium niiriio Th.- 
mixture wa.s allowed to stir. After 24 hrs. the reaction mixiuro wa.-; diluted wiih methylene 
chloride and cxiracied with water. The organic layer wa.s dried tner MySOj and filtered The 
.solvent was evaporated and chromatography ol the resulting .solid nn silica gel (4'.? MeOH/ 
CH2CI2) gave the desired produci(900 mg. 24 'h NMR (CD.^COCDi): S S. 19 (d. iHi. 
7.79 (d.lH). 7.64 (d. 2H). 7.50 (t. 2H). 7.45 (I. IH). 7.22 (i. IH) 

b) Prcparaiion of 2-amino-6-phenylphenol 

To a solution of 2-nitro-6-phenylphenol(9(K) mg. 4.2mmol » in meihanolr.SOml) was 
added 107r Pd/C ( l(X) mg). The mixture was Hu.shed wiih argon, then hydrogen was bubbled 
through the .solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
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pressure ovemighL The mixiurc was filicrcd through ccliic and ihc ccliie was washed wiih 
methanol. The solvent was evaporated and chromaiography ol ihc resulting solid on sihca gel 
(5%MeOH/ CH2CI2) gave the desired produci(7(K) mg, 90 '7< ). 'h fs'MR (CDiOD): 8 7.55- 
7.27 (m, 5H), 6.77-6.61 (m, 3H) 

c)Preparation of N-(2-hydroxy-3-phenylphenyll.N'.I2,3-dichlorophenyll urea 

N-I2-hydroxy-3-phenylphenyl|-N'-I2,3-dichlorophcnyll urea was prepared trom 2- 
amino-6-phenylphenol (92.5mg, 0.50 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexanc( lequiv./2()equiv;) 
and filtering. (150mg,817. ). 'h NMR (CD3OD): 6 8.06 (d. IH).7.65 {d, IH). 7.54 fd, 
2H),7.40 (t. 2H), 7.32 (d, IH) 7.22 (m, 2H), 7.04-6.88 
Preparation of N-I2-hydroxy.3-phenylphenyl)-N'-[2.3-dichlorophcnyI) urea 
b)N-[2-hydroxy-3-phenylphenyll-N*-12,3-dichlorophenyl] urea was prepared from 2- amino- 
6-phenylphenol (92.5rag, 0.50 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( lequiv./20equiv.) and 
filtering. (150 mg, 81%). *H NMR (CD.OD): 5 8.06 (d, IH),7.65 (d. IH). 7.54 (d, 
2H),7.40 (t, 2H), 7.32 (d, IH) 7.22 (m, 2H), 7.04-6.88 (m. 2H). 

Example 144 

Preparation of N-12-hvdroxv-5-nitrnphenvl1-N'-r7 .methnxvphenvll urea 

N-(2-hydroxy-5-nitrophcnyIl-N'-[2-methoxyphenyl| urea was prepared from 2-amino- 
4-niirophenol (154 mg, 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane( lequiv./20cquiv.) and 
filtering. (270 mg. 899J). *H NMR (CDiOD): 5 9.10 (s. IH). 8.10(d. IH). 7.85 (d. IH). 
7.08-6.88 im, 4H), 3.96 (s. 3H) 

Example 145 

Prcnaranon of N-12-hvdroxv-5-niiror)hcnvl1-N' -f 3-trinu()n>mcthvlphrnvn tirr:» 

N-[2-hydroxy-5-niirophcnyl j-N'-(3-trinuoromLnhylphcnyl| urea was prepared Irom 2- 
amino-4-nitrophenol (154 mg. 1.00 mmol) according 10 the procedure in General Method B. 
The product was purified by precipitation from methylene chlondc/ hcxanei lequn 72(K:quiv. ) 
and filtering. (290 mg, 859? ). 'H NMR fCDiOD): 8 9. 12 (s. IH), 7.89(d. IH). 7.6X(d. 
IH). 7.55 (m. 2H). 7.45 (d. IH). 7.00 (d. IH). 

Examnic 146 

Preparatio n of N-l2-hvdroxv-5-nitrophcnvll-N'-l2-phenvlnhcnv]i urea 

N-|2-hydroxy-5-nitrophenyI|-N'-[2-phenylphenyIl urea was prepared from 2-amino-4- 
nitrophenol ( 154 mg. 1. 00 mmt^l) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( lequiv./20equi\ .) and 
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niierino ^85 mg. HI',). 'H NMR (CD,0D): 5 «.09 (s. IH). 7.86 (d. IH) 7 S8-7 2(, (m 
yH). 6.95 (d. IH). ' " 

Example 1 47 

FnPATm^f) of N-f2-hv(1r<>xv-'i-nitrnnh.n.n.K,._p . .Hiphinr^py nvl] i, rrn 

N-|2-hydroxy-5-niirophcnyI|-N--|2.3-dich.orophenyll urea was prepared Irom 
arn.no-4 naropheno. (.54 mg. ,.(K) n,mol) accord.ng to the procedu.. ,n General MethJd B 
The product was purified by precipitation from methylene chloride/ hexane( lequiv /20equiv ) 
and Ithenng. (290 mg, 857.). 'h NMR (CD.OD): 5 9. 1 , (s. IH). 8.17 (d.m) 7 8?(d 
IH), 7.34 (m;2H). 6.95 (d. IH). 

Example 14f? 

Preparauon of N-f2-hv(lroxv-5-erhvln,ifnnv.nh.n„.^ .M. p . .Hirh.nr.p ... ,f, 

. .r.- '"'^'/''■''T'^^^^^^^ P-P-^cl iron, 

M Z^B rr H '""^ '""^^'^ ^^^"^'^^"^ - P--^-' General 

Method B. The product was purilled hy precipimion from methylene chloride/ 

hexane(lequiv./2()equiv.) and filtering. (310 mg. 84%). 'H NMR (CD,OD): 5 8 65 (s IH) 
8.18 (d. IH). 7.45 (d. IH). 7.26 (m, 2H). 7.00 (d. IH). 3.33 (q. 2H). 1.24 (t. 3H). ' ' 

The followmg compound., of Formula (I> may be prepared in accordance with the examples 

and schemes as described above: ' 

Example 149 N-|2-(2-Am,no-(4-irinuoromethyl) phenyl) sulfonylammo) phenyl)- N--(^- 
bromophenyDurca El-MS m/2 527 (M-H) . 

mr^r.M u''"'"'""""''""'' ''•''^"y" N--(2-br<,mc, phenyl , urcaEI-MS 

m/z 426 (M+H)'. 

The following compound., of F.>nnula (I, may be prepared in accordaiicc with the 
examples and .schemes a.s described above, or may a].s<. be purcha.sed comn.erc.allv fron, well 
recognized .sources. For iasiancc. from Aldrich Chemical Company: 
N-(2-Hvdroxy-4-nitrophcnyl)-N-phcnylurca 

For instance, from the Alfred Badcr Collection of Aldrich Chemical: 

l-(2-Carb()xyphcnyl)-.^-(3-nuorophenyl)urea 

I -( 2-Ciu-hoxyphenyl )-.^-(3-chl<>n>phenyl )urea 

Available from Gallard .Schlesinger Company and/or the Sigma Aldrich Libran- o, Rare 
Compounds: 
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l-(2-Carboxyphenyl)-3-(4-chlorophenyl)urca 

1- (p-Anisyl)-3-(2-carb(>xyphcnyl)urea 
Available from Gallard Schlisingcr Company : 

2- (3,4-Dichlorophenylcarbonyldiimino)-5-trinuoromcihylbenzoic acid 
2-(4-Chlorophenylcarbonyldiimino)-5-lriflu()romeihylbenzi)ic acid 
N-Phenyl-N'-(2-carboxyphenyl)urea 

From Maybridge Chemical Company, Cambridge England: 
1 , 1 '-(4-Methyl-2-phenylene)bis[3-iolyl)]thiourea 
N-(5-Chloro-2-hydroxy-4-niirophenyl)-N*-phenylurea 

The following compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as described above, or as indicated by iheir respective ciialions in Chemical 
Abstracts: 

l-(m-Anisyl)-3-(2-carboxyphneyl)urea; 
1 -(()- Anisyl)-3-(2-carboxyphenyl)urea ; 
l-(2-Carboxypheny])-3-(3.4-dichlorophenyl)urea; 
l-(2-Carboxyphenyl)-3-(2,4-dichlorophenyI)urea; 

METHOD OF TREATMENT 

The compounds of Formula (I), (la), (II) and (III), or a pharmaceuiically acceptable salt 
ihcrco! can be used in the manufacture of a medicament for the prophylactic or therapeutic 
treatment of any disease state in a human, or other mammal, which is exacerbated or cau.scd by 
excessive or unregulated IL-8 cytokine production by such mammal's cell, such as but not 
limited to monocytes and/or macrophages, or other chemokines which hind to the IL-8 a or (i 
receptor, also referred to as the type 1 or type II receptor. 

For purpo.scs herein, the compounds of Formula (I), (la). (lb). (Ic), (II) and (III) all 
have the same dosages, and dosage formulations as that of Formula (I) arc u.sed 
interchangeably. 

Accordingly, the present invention provides a method of treating a chcmokine mediated 
disca.sc. wherein the chcmokine is one which binds to an IL-8 a or P receptor and which 
method comprises administering an effective amount of a compound of Formula (I) or a 
pharmaceutically acceptable sail thereof. In particular, the chcmokincs ars IL-X. GROa. 
GROp. GROy or NAP-2. 

The compounds of Formula (I) are administered in an anniuni sufficient to mhibit 
cytokine function, in particular IL-8.GROa. GROfJ. GROyor NAP-2 . such that they arc 
biologically regulated down tt> normal levels ol physiological function, or in some case to 
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subnormal levels, so as lo ameliorate the disease siaic. Abnormal levels oi IL-S. GROa. 
GROp, GROyor NAP-2 lor insiancc in the coniexi ol the present invcniion. consuiuie: (i) 
levels of free IL-8 greater than or equal to I picogram per mL: (ii) any cell associated IL-8 
GROa, GROp, GROyor NAP-2 above normal physiological levels: or (iii)ihe presence of IL 
8, GROa. GROP. GROyor NAP-2 above basal levels in cells or tissues in which IL.8 
GROa. GROp. GROyor NAP-2respectively. is produced. 

There are many disease slates in which excessive or unregulated IL-8 production is 
implicated in exacerbaung and/or causing the disea.se. Chemokine mediated diseases include 
psoriasis, atopic dermatitis, arthritis. a.sthma, chronic obstructive pulmonary disea.se. aduM 
respiratory disu-ess syndrome, inflammatory bowel disease. Crohn's disease, ulcerative colitis 
stroke, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac 
and renal reperfusion injury, glomerulonephritis, thrombosis, graft vs. host reaction, 
alzheimers disease, allograft rejections, malana. restinosis. angiogencsis or undesired 
hematopoietic stem cells release. 

The.se diseases are primarily characterized by massive neuu-ophil infiltration. T-ccll 
infiltration, or neovascular growth, and are associated with increased IL-8, GROa, GROp. 
GROyor NAP-2 producuon which is responsible for the chemoiaxis of neutrophils into the 
inflammatory .site or the directional growth of endothelial cells. In contrast to other 
innammatory cytokines (IL- 1 , TNF. and IL-6), IL-8. GROa. GROp. GROy or NAP-2 has 
the unique property of promoting neuu-ophil chcmotaxis. enzyme relea.se including but n.)i 
limited to elasiasc rclca.sc as well as superoxide production and activation. The a-chcnu,k,ncs 
but particularly. GROa. GROp. GROy or NAP-2. working through the IL-H type I or II 
receptor can promote the neovascularization of tumors by promoting the directional growth oi 
endothelial ccll.s. Therefore, the inhibition of IL-8 induced chcmotaxis or activation would Iciul 
to a direct reduction in the neutrophil infiltration. 

The compounds of Formula (1) are admini.siered in an amount .sufficient lo inhibit IL->i. 
binding to the IL-8 alpha or beta receptors, from binding to these receptors, such as evidenced 
by a reduction in nciiirophil chemoiaxis and aciivation. The di.scovcr>' that the compound.s „i 
Formula (I) arc inhibitors of IL-8 binding i.s ba.scd upon the effects of ihc compounds oi 
Formulas (I) in the in vino receptor binding assays which arc described herein. The 
compounds of Formula (I) have been shown to be dual inhibitors of both recombinant type I 
and type II IL-8 receptors. Preferably the compounds are inhibitors of only one receptor, 
preferably Type II. 
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As used herein, the lerm "IL-8 mediated disease or disease siaic" refers U) any and all 
disease stales in which IL-8, GROa. GROp, GROyor NAP-2 plays a mlc. cither by 
produciion of IL-8, GROa, GROp, GROyor NAP-2 themselves, or by IL-8. GROa. GROp, 
GROyor NAP-2 causmg another monokine to be released, such as bui noi limited lo IL-1 . IL- 
5 6 or TNF. A disease state in which, for insunce, IL- 1 is a major componeni, and whose 
production or action, is exacerbated or .secreted m response to IL-8. would therefore be 
considered a disease stated mediated by IL-8. 

As used herein, the term "chemokine mediated disease or disease state" rclers to any 
10 and all disease states in which a chemokine which binds to an IL-8 a or P receptor plays a role, 
such as but not limited to IL-8, GRO-a, GRO-p, GRO-y, or NAP-2. This would include a 
disease state in which, IL-8 plays a role, either by produciion of IL-8 itself, or by IL-8 causin*? 
another monokine to be released, such as but not limited to IL- 1 , IL-6 or TNF. A disease siaie 
in which, for instance, IL-I is a major component, and whose production or action, is 
15 exacerbated or secreted in response to IL-8, would therefore be considered a disease slated 
mediated by IL-8. 

As used herein, the term "cytokine" refers to any secreted polypeptide thai al fecLs the 
functions of cells and is a molecule which modulates interactions between cells in the immune. 

20 inflammaiorN' or hematopoietic response, A cytokine includes, but is noi limited to. monokines 
and Ijnmphokines, regardless of which cells produce them. For instance, a monokine is 
generally referred to as being produced and secreted by a mononuclear cell, such as a 
macrophage and/or monocyte. Many other cells however al.so produce mont)kincs. such as 
natural killer cells, fibroblasts, basophils, neuirophils. endothelial cells, brain asirocyics. bone 

25 marrow stromal ceils, epideral keraiintx:yies and B-lymphocyies. Lymphokincs are i;cncrall> 
referred to as being produced by lymphiKyie cells. Examples of cyiokmcs include, hui arc iu>i 
limited lo, Inierleukin-1 (IL-I). lnierleukin-6 (IL-6). Intcrlcukin-8 (lL-8). Tumor Nccnvsis 
Facior-alpha (TNF-a) and Tumor Necrosis Factor beta (TNF-L^). 

30 As u.sed herein, the term "chemokine" refers to any sccrcicd polypeptide ihai allecis the 

functions of cells and is a molecule which modulates interactions between cells in ihe minuiiie. 
inllanimaior^' or hematopoietic respon.se. similar lo the term 'cytokine ' above. A chemokine is 
primarily .secreted through cell tran.smembrancs and causes chemoiaxis and activation ol 
specific white blood cells and leukocytes, neutrophils, monocytes, macrophages. T-cclls. B- 

35 cells, endothelial cells and smooth muscle cells. Examples of chemokines include, bui iuc noi 
limited to, IL-8. GRO-a, GRO-p, GRO-y. NAP-2. IP-IO. MlP- la. MIP-p. PF4. and MCP 
1. 2, and 3 
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In order lo use a compound of Formula (I) or a pharmaccuiicaJly accepiable sail ihcrcol 
in ihcrapy. il will normally be formulated inlo a phamiacciiiical composition in accordance with 
standard pharmaceulical pracuce. This invenuon. thcrelbrc. alao relates to a pharmaceutical 
composition comprising an effective, non-toxic amount ol a compound of Formula fl) and a 
pharmaceuiically acceptable carrier or diluent. 



Compounds of Formula (I), pharmaccutically acceptable salLs thereof and 
pharmaceutical composiuons incorporating such may conveniently be administered by any of 
the routes conventionally used for drug administration, lor instance, orally, topically, 
parenierally or by inhalation. The compounds of Formula (I) may he administered in 
conventional dosage forms prepared by combining a compound of Formula (I) with standard 
pharmaceuUcal carriers according to convenUonal prcxredures. The compounds of Formula (I) 
may also be administered in conventional dosages in combination with a known, second 
therapeutically active compound. These procedures may involve mixing, granulaung and 
compressing or dissolving the ingredients as appropriate to the desired preparation. It will be 
appreciated that the form and character of the pharmaceuiically acceptable character or diluent is 
dictated by the amount of active ingredient with which ii is to be combined, the route of 
administrauon and other well-known variables. The camcns) must be "acccpiablc" in the 
sense of being compatible with the other ingredienus of the formulation and not deleterious lo 
the recipient thereof. 

The pharmaceutical carrier employed may be. Un example, either a .solid or liquid. 
Exemplary of solid carriers are lactose, terra alba, sucro.sc. lalc. gelatin, agar, pccim. acacia. 
magne.sium .stearate. stearic acid and the like. Exemplar, m hqiiid earners arc .symp. pcanui 
oil. olive oil. water and the like. Similariy. the carrier or dilucni may include iirnc delay 
matenal well known to the an. such as glyceryl mon,).sicaraio or glycer> l di.sicaraic alone or 
with a wax. 



A wide variety of pharmaceutical lorms can bo employed. Thus, if a .solid earner i.s 
used, the preparation can be uibleicd. placed in a hard yclaiin capsule in powder or pellet form 
or in the form of a u-ochc or lozenge. The amount of .solid carrier will Vcir>' widely bin 
preferably will be from about 25me. to ahoul hj. When hquid can icr i.s u.sod. the preparation 
will be in the forni of a syrup, cmul.sion. soli gelaim cap.sulc. sicrilo iincciahlo liquid such a.s ;in 
ampule or nonaqueou.s liquid suspcn.sion. 

Compounds of Formula (D may be admini.siered topically, thai by non-sy.siemic 
administration. This includes the application of a compound of Formula (l i externally to the 
epidermis or the buccal cavity and the insullaiion ot such a compound into ilie ear. eye and 
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nose, such thai ihc compound docs noi sijinificanily enter the blood sircam. In conirasL. 
systemic administralion rclcrs lo oral, intravenous, intraperitoneal and inu-amuscular 
adminisu^ation. 

5 Formulations suitable lor topical administration include liquid or semi-liquid 

preparations suitable for penetration through the skin to the site of inrtammation such as 
liniments, lotions, creams, ointments or pastes, and drops suitable lor administration to the 
eye. ear or nose. The active ingredient may comprise, tor topical adminisu-ation, trom ().(K)1^7f 
to 10% w/w, for instance Irom I9r to 29r by weight of the Formulation. Ii may however 
10 comprise as much as 10% w/w but preferably will comprise less than 5% w/w, more 
preferably from 0. 1% to I % w/w of the Formulation. 

Lotions according to the present invenuon include those suitable for application to the 
skin or eye. An eye lotion may compri.se a sterile aqueous solution optionally containing a 
1 5 bactericide and may be prepared by methods similar to those for the preparation of drops. 

Lotions or liniments for application to the skin may also include an agent to hasten drying and 
to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil 
such as castor oil or arachis t>iL 

20 Creams, ointments or pastes according to the present invention arc semi-solid 

formulations of the active ingredient for external application. They may be made by mixing the 
active ingredient in finely-divided or powdered form, alone or in solution or suspension in an 
aqueous or non-aqueous tluid. with the aid of suiublc machinery, with a grea.sy or non-greasy 
base. The base may compri.sc hydrocarbons such as hard, sofi or liquid paraffin, glycerol. 

25 beeswax, a metallic .soap: a mucilage: an oil of natural origin such as almond, corn, arachis. 
castor or olive oil: wool fat or its derivatives or a faiiy acid such as sieric or oleic acid together 
with an alcohol such as propylene glycol or a macrogcl. The formulation may incorporate any 
.suitable surface active agent such as an anionic, caiionic or non-ionic .surfactant such as a 
sorbiian ester or a polyoxycihylcne denvativc thereof. Suspending agents such as natural 

30 gums, cellulo.sc derivatives or inorganic materials such as silicaceous silicas, and other 
ingredients such as lanolin, may atso be included. 

Drops according to the present invention may compri.sc sterile aqueous or oilv solutions 
or suspensions and may be prepared by di.ssoiving the active ingredient in a .suitable aqueous 
35 .solution of a bactericidal iuid/or fungicidal agent and/or any other suitable preservative, and 
preferably including a surlacc active agent. The resulting solution may then he clarified by 
filtration, transferred to a suitable container which is then sealed and sterilized by autoclaving 
or maintaining at 9S- 1<K)°C. lor half an hour. Alicmaiively, the solution may be sterilized by 
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liliraiion and iranslerrcd lo the container by an aseptic technique. Examples of baciericidaJ and 
lungicidal agents suitable lor inclusion in the drops are phcnylmcrcuric nitrate or acetate 
{().(X)2%). benzalkonium chloride (0.01%) and chlorhexidine acetate mn%). Suitable 
.solvents lor the preparation of an oily solution include glycerol, diluted alcohol and propylene 
glycol. 

Compounds of formula (I) may be administered parenierally. that is by intravenous, 
intramuscular, .subcutaneous intranasal, intrarectal, intravaginal or intraperitoneal 
administration. The subcutaneous and intramuscular forms of parenteral administration are 
generally preferred. Appropriate dosage forms for such administration may be prepared by 
conventional techniques. Compounds of Formula (I) may also be adminisiered by inhalat.on. 
that is by intrana.sal and oral inhalation administration. Appropriate dosage forms for such 
administration, such as an aerosol formulation or a metered dose inhaler, may be prepared bv 
conventional techniques. 

For all methods of use disclosed herein for the compounds of Formula (I), the daily 
oral dosage regimen will preferably be from about 0.01 to about 80 mg/kg of total body 
weight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body 
weight. The daily topical dosage regimen will preferably be from 0.1 mg to 150 mg. 
administered one to lour, preferably two or three limes daily. The daily inhalation dosage 
regimen will preferably be from about 0.01 mg/kg to about I mg/kg per day. It will also be 
recognized by one ol skill in the art that the opumal quantity and spacing ol individual do.sage.s 
of a ct)mpound ol Fomiula (I) or a pharmaceutically acceptable salt thereof will be determined 
by the nature and extent of the condition being u-eatcd. the fomi. route and site of 
admmisu-ation. and the particular pauent being treated, and that such optimums can be 
dctcmiincd by conventional techniques. It will als(. be appreciated by one of .skill in the art iha. 
the optimal course ol treatment, i.e.. the number of do.ses of a compound of Formula (I ) or a 
phannaccuucally acceptable .salt thereof given per day for a defined number of days, can be 
ascertained by those skilled in the art using conventional course of treatment detemiination 
tests. 

The invcniioii will now be described by reference to the followin- biological examples 
which arc merely illustrative and are not to be construed a.s a limitation of the .scope of the 
present invention. 

BiQLor.ir Ai, EXAMPr F.<; 

The IL-S. and Gro-a chemokme inhibuior>- eflecis oi compounds of the present 
invention were deicmiined by the followmg in vino as.say; 
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Receptor Binding Assays: 

[ »25i) iL-8 (human recombinanl) was obtained from Amcrshum Corp.. Arlington 
Heights, IL. with specific activity 2(KK) Ci/mmol. Gro-a was obtained from NEN- New 
England Nuclear. All other chemicals were of analytical grade. High levels ol reccmbmant 
human IL-8 type a and p receptors were individually expressed in Chinese hamster ovary cells 
as described previously (Holmes, ei aL Science, 1991, 253, 1278). The Chinese hamster 
ovary membranes were homogenized according to a previously described protocol (Haour c 
oLJBiol Chem., 249 pp 2 195-2205 ( 1974)). Except that the homogenizat.on buffer was 
Changed to lOmM Tris-HCL, ImM MgS()4. 0.5mM EDTA (ethylene-d.amineteira-aceuc acid) 
ImMPMSF (a-toluenesulphonyl fluoride). 0.5 mg/L Leupepiin. pH 7.5. Membrane proiem " 
concentration was determined using Pierce Co. micro-assay kit using bovine serum albumm as 
a standard. All assays were performed m a 96-welI micro plate format. Each reaction mixture 
contained 125„l.8 (0.25 nM) or «25,Gro-aand0.5ng/mLof IL-8Raor 1.0 ng/mL of IL- 
8RP membranes in 20 mM Bis-Trispropane and 0.4 mM Tris HCI buffers. pH 8 0 coniainin" 
1 .2 mM MgS04. 0. 1 mM EDTA. 25 mM NaCl and 0.03% CHAPS. In addition, drug or 
compound of interest was added which had been pre-dissolved in DMSO so as to reach a final 
concentration of between O.OlnM and lOOuM. TTie assay was iniuated by addition of I25i. 
IL-8. After 1 hour at room temperature the plate was harvested using a Tomtec 96-well 
harvester onto a glass fiber filtermat blocked with 1% polyeihylenimine/0.5% BSA and washed 
3 times with 25 mM NaCI, 10 mM TrisHCl. I mM MgS04. 0.5 niM EDTA. 0.03 '7c CHAPS. 
pH 7.4. The filter was then dried and counted on the Betaplaie liquid scinUllaiion counter The 
rccombmant IL-8 Ra, or Type I. receptor is also referred to herein as the non-pcrmissivc 
receptor and the recombmant IL-8 RP. or Type II. receptor is refeired to as the pemiissivc 
receptor. 



All of the exemplified compounds of Formulas (1) to (HI) noted herein in the Svnihciic 
Chemisu-y Section, of Examples 1 to 1 50 plus the additional purcha.scd compounds 
demonstrated an IC50 from about 45 to aboui <1 ng/mL in the perm,,s.s,vc models lor IL-X 
receptor inhibition. All of these compounds were also found to he inhibitors ot Gru-u bindin.- 
at about the .same level. The compound I -f 2-Carboxyphenyl)-.^-(4-chloro-2- 
meihylphenvDurea was found to be active at about 75 pg/mL. 

The following compounds, generally tested at levels of up to 45 pg/mL were ituinu 10 
not demonstrate levels of IL-8 receptor antagoni.sm within the criteria .sot lorih above at tho 
dosage levels tested. These compounds are: 

]-(4-Chloro.alpha.alpha.alpha-u-inuoro-3-iolyl)-3-(2-(4-chlorophenynthio|-5- 
chloropheny] urea 
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l-(6-Chloro-alpha,alpha,aIpha-trifluoro-3-lolyI)-3-(2-(4-chIorophenoxy)-5- 
chlorophenyllurea 

l-(2-Mercaptophenyl)-3-phenyl-2-thiourea 
l-(2-HydroxyphenyI)-3-phenyl-2-ihiourea 
5 3,3'-(Carbonoihioyldiimino)bis[4-hydroxybenzoic acid] 
m,m*-(l ,3-lhioureylene)di(4-hydroxybenzoic acid) 
I-(2-TolyI)-3-(3-chloro-6-hydroxyphenyl)-2-thiourea 
l-I(2-Hydroxy-4-aminophenyl)]-{3-phenyl)-urea 
N-(2-Carboxy-4-irinuromethylphenyl)-N-(3-chlorophenyI)urea 
10 N.(2-Carboxyphenyl)-N'-(2.5-dichlorophenyI)urea 

1- (2-Carboxyphenyl).3-(2-ChIoro-5-trifluoromethylphenyl)urea 

2- [2-[3-(4-Bromophenyl)ureido]-4-trifluoromethylphenoxyJ benzoic acid; 
2-[2-[3-(4-Chlorophenyl)ureido]phenoxy]benozic acid 

2-[2-[3-(4-Chloro3-(trinuromethyl)phenyl)ureido]phenoxy]benozicacid 
15 N- (2-Hydroxyphenyl) -N'- phenyl urea 

N-[2-Hydroxy-5-(methoxycarbonyI)phenyl]-N'-phenylurea 

N-[4-Carboxy-2-hydroxyphenyI]-n*-phenyIurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(4-nitrophenyl)urea; 

1 -(2-Carboxyphenyl)-3-(2,6-xylyl)urea 
20 l-(6-Carboxy-2.4.dichlorophenyl)-3-(2,4,6-trichlorophenyI)urea 

l-(2-CarboxyphenyI)-3-(2,5-dimelhoxyphenyl)urea 

l-(2-CarboxyphenyI)-3-(2-methylphenyl)urea 

l-I(2-HydroxyphenyI)-3-(2-methyl)-5-nitrophenyl]urea 

l-(2,5-Dichlorophenyl)-3-(2-hydroxy-4-nitrophenyl)urea 
25 l-(2-Carboxyphenyl)-3-(4-chloro-2-methylphenyl)urea 
N-(2-phcnylsuIfonylaminophenyI-N'-phenylurea 
N-(2-Hydroxy-4-nilrophenyl)-N'-(4-ethoxycarbonylphcnyl)urca 
N-(2-Hydroxy-4-nitrophenyl)-N-(2-eihoxycarbonylphenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(3-ethoxycarbonylphenyl)urca 
30 N.(2-Hydroxy-4-nitrophenyl)-N'-(4-phenylphenyl)urea 
N-(2-Hydroxy-4-nilrophenyl)-N'-(4-phenoxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-propylphenyl)urea 

N-(4-Trinuromelhyl-2-(4-nilrobenzenesulfonyl)aminol-N'-phcnyJurca 
N-(3-CarboxyphenyI)-N'-2-hydroxy-4-nitrophenyJ)urea 
35 N-(4-Trinuromeihyl-2-(methylsuIfonyl)amino]-N'-phenylurca 
N-(2-Hydroxy-4-niirophenyl)-N-f2-(isopropyl)phenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2,6-dimethylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-nuoro-5-niirophenyl)urea 
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N-(2-Hydroxy-4-nilrophenyl)-N'-(2-chloro-5-lrinuromcihyIphcnyl)urca 
N-(2-Hydr()xy-4-nilrophenyl)-N'-(;2-mcihoxy-4-niir(>phcnyl)urca 
N-(2-Hydroxy-l-napthyl)-N*-(2-phenylphenyl)urea 
N-(2-Hydroxy-5-ethylsulfonyIphenYl)-N'-{2-brom()phcnyl)urca 
5 N-(2-hydroxy 3,4 dichlorophenyl )-N'-(4-phenylphcnyl)urca 
N-(2-hydroxy-3-naphlhyl)-N'-(2-mcihoxyphenyl)urea 
N-(2-hydroxy-3-naphlhyl)-N*-(2-phenylphenyl)urea 
N-(2-Hydroxy-3-naphLhyl)-N -(4-meihoxyphenyI)urea 
N-(2-Hydroxy-3-naphthyI)-N*-(3-trinuoromethylphenyl)urea 

10 N-(2-Hydroxy-3-naphlhyl)-N'-(4-phenylphenyl)urea 

N-(2-(2-Carboxyphenylsulionylamino)phenyI]-N'-(2-hromophcnyl)urca 
N-(2-Hydroxy-3-phenylphenyl)-N'-(2-melhoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N-(4-methoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N*-(3-irinouromeihylphenyl)urca 

15 N-(2-Hydroxy-3-phenylphenyI)-N'-(2-phenylphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(4-phenylphenyl)urea 
N-f2-[(2,5-Dichlorothien3-yl)sulfonylamino]phenyll-N'-(2-bromophenyl)urca 
N-(2-Hydroxy,3,4-dichlorophenyl)-N'-(2,4 dimethoxyphenyDurea 
N-(2-Hydroxy,3,4-dichlorophenyl)-N'-(2-chloro-5-trinoromelhylphcnyl)urea 

20 N-(2-Hydroxy-3-naphthyl)-N'-(2,4 dimethoxyphenyDurea 

N-(2-Hydroxy-3-naphthyl)-N*-(2-chloro-5-lrinuoromethylphenyl)urca 
N-(2-Hydroxy-3 phcnylphcnyl)-N*-(2.4-dimcihoxyphcnynurca 
N-(2-Hydroxy-4-isopropylphcnyl)-N*-{2,4-dimclhoxyphcnyl)urca 
N-(2-Hydroxy-3-phcnylphenyl)-N'-(2-chloro-5-trinuoromcihylphcnyl)uici» 

25 N-(2-Hydroxy-5-niirophenyn-N'-(2.4-dimeihoxyphcnyl)urca 

N-(2-Hydroxy-5-nilrophenyl)-N'-(2-chloro-5-trinu()r()meihylphcnyl)urcit 
N-(2-Hydri)xy-3-cyanophenyI)-N*-(4-mcihoxyphcnyl)urca 
N-(2-Hydroxy-3-cyanophcnyl)-N'-(4-phcnylphcnyl)urca 
N-(2-Hydroxy-3-cyanophenyl)-N'-C2.4 dimclhoxyphcnyliurca 

30 N-(2-Hydroxy-3-cyanophenyl)-N'-(2-chlor()-5-lrinLU)mnicihylphcnyI)urca 
N-f2-Hydroxy- 5-phenylphcnyl)-N'-(2-meihoxyphcnynurca 
N-(2-Hydroxy- 5-phcnylphcnyl)-N'-f4-meihoxyphcnyI)urca 
N-(2-Hydr()xy- 5-phcnylphcnyI)-N'-(3-irinu()r()meihylphcny])urca 
N-f2-Hydr()xy- 5-phcnyIphenyl)-N*-(2-phenylphcnyl)urcu 

35 N-(2-Hydn)xy-5-phenylphcnyl)-N'-(4-phenylphcnyl)urea 

N-(2-Hydroxy-5-phenylphenyl)-N*-f2.3-dichlt)rophenyl)urca 
N-(2-Hydroxy-5-phcnylphcnyl )-N'-(2,4-dimeihoxyphenyl )urca 
N-(2-Hydroxy-5-phcnylphenyl)-N'-(2-chloro-5-irinuc>romethylphcnyI lurca 
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N-f2-Hydroxy-5-cthyl.sunonylphcnyI)-N-(4-mcihoxvphenyl)urca 

N-(2-Hydroxy-5-eihyl.sullnnylphcnyn-N'-f3-lnnuor„mcihylphcnyl)urca 
N-(2-Hydroxy-5-eihylsuironylphenyl)-N-(2-phcnylphcnyI)ijrca 
N-(2-Hydroxy-5-e[hylsuJlbnylphenyl)-N-(4-phenylphcnyl)urca 
N-(2-Hydroxy-5-eihylsullonylphenyI)-N"-(2.4-dimeihoxyphenyl)urea 

N-(2-Hydroxy-5-ethykuirc,nylphcnyI)-N-(2-chlon,-.virinuoronicihylphenvl)urea 
N-f2-Hydroxy-3.4-dichlorophcnyl|-N'-f2.4 dimeihoxvphcnyl) urea 

N-(2-Hydroxy-3.4-dichl(,rophenyl).N--[2-chlorc>-5-irinu«romcthylphenvl|urca 
N-I2-Hydroxy-3-naphihyl|-N-I3-irinuoromeihylphcny]|urea 

Chcmntaxis /^f^f^^y ; 

•me in vitro inhibiiory properues of ihe.se compounds were determined .n ihe 
neutroph.1 chemotaxis assay as described in Cun.n. Protocols in Immunology, vol ,. Suppl 
1 Un.i 6.12.3.. whose di.sch.sure is incorporated herein by reference m us entirety 
Neutrophils where isolated from human blood as described m Current Protocols in 
Immunology Vol I. Suppl I Unit 7.23. 1 . who.se disclosure is incorporated herein by 
reference ,n its entirety. The chemoattracianLs IL-K. GRO-a. GRO-p. GRO-yand NAP--^ 
where placed in the bottom chamber of a 48 multiwell chamber (Neuro Probe. Cabin John 
MD) at a concentration between 0. 1 and 10() nM. The two chambers where .separated by a' 
5urn polycarbonate lllter. When compounds of th.s invention were tested, thev where mixed 
w>th the cells («.CK,. - KHK, nM) ju.st prior to the addition of the cells to the upper chamber 
Incubation was allowed to proceed for between about 4.5 and 90 min at about .7"C in a 
humtd.ned mcubator with .S^ CO. At the end of the .ncubat.on pcnod. the polvcarbonatc 
membrane was removed and the top s.de wa.shed. the n,embranc was then sta.ncd usmg the 
Dill Quick suiining protocol (Baxter Products. .McGaw Park. IL. USA,. Cell which had 
chemotaxed to the chemok.ne were vKsuaily counted usm, a mam.scope. Generally four 
Lclds where counted for each .sample, these number where avera.ed to .n-c the avera-e 
number Of cells wh.ch had migrated. Each sample w.s tested n, tripl.ca^e and each c^rmpound 
repeated at least tour t.me.s. To certain cells (po.si..ve c<,ntrol cells, no compound w.s added 
these cells repre.scn. the maximum ehemotaclic response of the cells. In the ca.se where a 
negative ct>ntr<,l .unstimulated) wa.s de.sired. n<, chemokine was added .o the bottom chan.ber 
The dmerence between the positive control and the negative control represents the chemotactic 
activity ol the cells. 

Elasiiis.- Rpl casp.AssMv 

The compounds of this invention where tested for their abiliiv to prevent Elastasc 
release Irom human neutrophils. Neutrophils where isolated from human blood as described in 
Current Protocols in Immunology Vol I. Suppl I Unu 7.23. 1 . PM.Ns (, x U)<> cells 
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suspended in Ringer's Soluiion (NaCI I 18, KCI 4.56, NaHC03 25. KH2P04 1.03. Glucose 
I M . HEPES 5 mM, pH 7.4) where placed in each well of a 96 well plaic in a volume oi 50 
ul- To ihis plaie was added the icsi compound (0.001 - KKK) nM) in a volume ol 50 ul, 
Cyiochalasin B in a volume ol 50 ul (20ug/ml) and Ringers buffer in a volume of 50 ul. 
5 These cells where allowed lo warm (37 ^^C, 5% C02, 95% RH) for 5 min before IL-8, 

GROa. GROp, GROyor NAP-2 at a final concentration of 0.01 - 1000 nM was added. The 
reaction was allowed lo proceed for 45 min before the 96 well plate was ccnuifugcd (8(X) xg 5 
min) and l(K) ul of the supernatant removed. This suppematani was added to a second 96 well 
plate followed by an artificial elasta.se subsu-aie (MeOSuc-Ala-Ala-Pro-Val-AMC. Nova 
K) Biochem. La Jolla. CA) to a final concenu-aiion of 6 ug/ml dissolved in phosphate buffered 

saline, immcdiaielv, the plate was placed in a fluorescent 96 well plate reader (Cytofluor 2350. 
Millipore, Bedford, MA) and data collected at 3 min intervals according to the method of 
Nakajima et al J. Biol Chem 254 4027 (1979). The amount of Elastase released from the 
PMNs was calculated by measuring the rate of MeOSuc-Ala-Ala-Pro-Val-AMC degradation. 

15 

The above de.scription fully disckxses the invention including preferred embodimenus 
thereof. Modifications and improvements of the embodiments specifically disclosed herein arc 
within the .scope of the following claims. Without further elaboration, ii is believed that one 
.skilled in the are can, using the preceding description, utilize the present invention to its fullest 
20 extent. Therefore the Examples herein are lo be construed as merely illustrative and not a 

limitation of the scope of the pre.seni invention in any way. The embodiments of the invention 
in which an exclusive properly or privilege is claimed arc defined as follows. 
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I A method ol irealing a chemokinc mediated disease state, wherein the ehcmokine binds 
to an IL-8 a or p receptor in a mammal, which comprises adminisicrini: to .said mammal an 
effective amount of a compound of the formula: 



(I) 
wherein 

X is oxygen or sulfur: 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 

R I is independenUy selected from hydrogen; halogen: niu-o: cyano; halosubstitutcd C | . i o 
alkyi; Ci. lo alkyl; C2.10 alkenyl: Cmo alkoxy: halosubsiituied C|. 10 alkoxy; azidc: 
S(0)iR4; hydroxy; hydroxy Ci-4alkyl: aryl; aryl C1.4 alkyl: aryioxy: aryl C1.4 alkyloxy: 
heteroaryl: heteroarylalkyl: heterocyclic, heterocyclic Ci-4aikyl: hcicroan/l C1.4 alkyloxy: 
aryl C2- 10 alkenyl; heteroaryl C2. ]() alkenyl; heterocyclicCz- 10 alkenyl: NR4R5; C->. 10 
alkenyl C(0)NR4R5: C(0)NR4R5; C(0)NR4Rio: S(0)3H: S(0)3R8: Cmo alkyl " 
C(0)R 11 : C2- 10 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 ; C(0)OR 12: 
0C(0) R 1 1 : NR4C(0)R 1 1 ; oriwo R | moieties together may form 0-(CH2)sO- or a 5 10 6 
membercd unsaturated ring; 

I is 0. or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to .1; 

R4 and R5 are independently hydrogen, optionally .substituted C1.4 alkyl. opiionally 

sub.suiuicd aryl, optionally .substituted aryl C|.4alkyl. opiionally suhsmuied hcicnn.ryl. 
opiionally sub.stituted heteroaryl C 1 .4alkyl. heterocyclic. hcicr.Kvclic C | .4 ;ilk> I. ,m R4 
and R5 together with the niuogen to which they arc attached farm a .-S 10 7 member rin^L: 
which may opiionally compri.se an additional heicroaioni .sclccicd Irom 0/N/S; 

Y is independently .selected from hydrogen; halogen: nitro: cyano: haiosubsiiiutcd C ). k, alkyl. 
C|- 10 alkyl: C2-|() alkenyl: C 1 . 10 alkoxy: hiJosub.siiiuicd Ci . 10 alkoxy: a/.ido: .S(()),R4: 
hydroxy: hydroxyC|.4alkyl: aryl: aryl C1-4 alkyl: aryioxy: aiAlCi.4 alkyloxy: hcicri,a.-> I: 
hcicni;ir>'lalkyl: hetcroar>'lC 1 .4 alkyloxy: heterocyclic. hcicrocycIicCi-4alkyl: ar> l C':- 10 
alkenyl: heteroaryl C?- 1() alkenyl: heien)cyclicC2- ]() alkenyl: NR4R5: C2. 10 alkenyl 
C{0)NR4R5: C(0)NR4R5: C(0)NR4Ri(): S(0)3H: S(0)3Rx: Clio alkyl C(0)R | |: 
C2- 10 alkenyl C(0)Ri j ; C2. 10 alkenyl C(0)OR 1 ] : Cf 0)R | | : C(0)OR 1 2: C)C(() 1 R | 1 : 
NR4C(0)R 1 I : or two Y moieties together may fomi 0-(CH2)sO- or a .S to 6 mcmhcicd 
unsaturated ring: 

n is an inicucr having a value of 1 to 
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m is an integer having a value of I U) 3: 
RH is hydrogen or C i -4 alkyi; 
RinisCi.ioaikyl C(0)2R8: 

Rl 1 is hydrogen, C 1-4 alkyK optionally subsiiiuicd aryh optionally substituted aryl Ci.4alkyl, 
5 optionally substituted heieroaryl, optionally substituted heteroary 1 C | -4alkyU optionally 

substituted heterocyclic, or optionally substituted hcteriKryclic C|-4alkyl: 
R|2 is hydrogen, C 1-10 alkyL optionally substituted aryl or optionally substituted an/lalkyl: 
or a pharmaceutically acceptably salt thereof 

10 2. The method according to Claim 1 wherein the ionizable hydrogen has a pKa of 3 to 10. 

3. The method according to Claim 2 wherein R is hydroxy, carboxylic acid, thiol. -SRo 
-OR2, -NH-C(0)Ra, -C(0)NR6R7. -NHS(0)2Rb, -S(0)2NHRc. NHC(X)NHRb. or 
letrazolyl; 

15 wherein R2 is a substituted aryl, heteroary I. or heterocyclic moiety which ring has the 

functional moiety providing the ionizable hydrogen having a pKa of 10 or less: 

R6 and R7 are independenUy hydrogen or a C 1.4 alkyl group, or R6 and R7 together 
with the niu-ogen to which they are attached form a 5 to 7 member ring which ring may 
optionally contain an additional hetcroatom which hetcroaiom is selected from oxygen, nitrogen 

20 or sulfur; 

Ra is an alkyl, aryU aryl Ci.4alkyl, heteroary!. hctcroar>'l C|-4alkyK heterocyclic, or a 
heterocyclic Ci-4alkyl moiciy. all of which may be optionally substituted; 

Rb is a NR6R7. alkyl, aryl, arylC|.4alkyl. arylC2-4alkcnyl. hcteroaryl. 
hctcroarylCi-4alkyl, hetcroan'IC2-4 alkcnyl. heterocyclic, heterocyclic C i.4alkyl, heterocyclic 
23 C2-4alkenyl moiety, camphor, all of which may be opiionally subsiiiutcd one to three times 
independently by halogen: niiro: halosubstiiulcd Ci-4 alkyl: C1-4 alkyl: ri-4 alkt>xy: 
NR9C(0)Ra: C(0)NR6R7. S(0)3H. or C(0)0Ci-4 alkyl: 

Ry is hydrogen or a C 1.4 alkyl: 

Rc is alkyl, aryl, arylC|.4alkyl. arylC2-4alkcnyL hcteroaryl. hclcroar\'lC|.4alkyL 
30 hcieroarylC2-4alkcnyl. heterocyclic, hcierocyclic C i _4alkyl. or a hcicrocyclic C2-4alkcnvl 

moiciy, all of which may be opiionally subsiiiutcd one 10 three limes indepcndcnily by haloccn. 
nitrn, halosub.siituied C 1 .4 alkyl. C 1 .j alkyl. C 1 .4 alkoxy. NRgOORa. CcONR^R?, 
S(0)3H, oi C(0)OCi.4 alkyl 

4. The method according 10 Claim 3 wherein the R2 is opiionally substiiuicd one to three 
times by halogen, nitro. halosubstituied Cmo alkyl. C|- 10 alkyl. Cj-io alkoxy. hydroxy. 
SH. .C(0)NR6R7. -NH-C(0)Ra. -NHS(0)Rb. S(0)NR6R7. CfO)ORs, or a ictra/olyl ring 



wo 96/25157 



PCTAJS96W2260 



- 10] - 

5. The meihod according lo Claim 3 wherein R is OH. -NHS(0)2Rh or C(0)OH. 

6. The method according lo Claim I wherein R| is halogen, cyano. niiro CF3 
C(0)NR4R5. alkcnyl C(0)NR4R5. C(0) R4Ri(». alkenyl C(0)0Ri2. helcroaryl. 
heieroarylalkyl . hcteroaryl alkenyl, or S(0)NR4R5. 

7. The meihod according 10 Claim I wherein Y is halogen, C1-4 alkoxy, opiionally 
subsiuuicd aryl, opiionally subsiiiuted arylalkoxy. methylene dioxy. NR4R5. thioC|-4alkyl 
Ihioarvl. halosubsuiuicd alkoxy, opiionally .subsutuied C|.4alkyl, hydroxy alkyl. 

8. The meihod according 10 Claim I wherein R is OH. SH. or NHS(0)sRb and R | is 
subsmuted in ihe 3-posilion, the 4- position or di substituted in the 3,4- position by an electron 
withdrawing moiety. 

9. The compound according to Claims 1 or « wherein Y is mono-subsiiiuied in the 2'- 
position or 3-- position, or is disubstitulcd in the T- or 3-- position of a monocyclic ring. 

1 0 The compound according to Claims 1 , 8 or 9 wherein n amd m are each equal to 1 or 
more. 

11. The method according to Claim I wherein R is a carboxylic acid, and R | is hydrogen, 
or R 1 is .suKstiiuicd in the 4-po.sition. 

12 The method according 10 Claim 1 wherein the mammal is alllicicd wiih a chcmokinc 
mediated di.sea.sc .selected from p.sona.sis. or atopic dermatitis, asthma, chronic obstructive 
pulmonao' tlisca.sc. adult respiratory distress .syndrome, arlhhiis. .nnammau.rv bowel di.scasc 
Crohn'.s di.sca.sc. ulcerative colitis, .sepiic .shock, cndoloxic .shock, gram negaii'vc .sepsis, toxic 
shi)ck .syndn)me. sirokc. cardiac and renal rcperlusion injury, glomcruio-ncphriiis. or 
thrombosis, alzheimcrs di.scasc. graii v.s. host reaction, or allograft rejcciions 

1 3. The method according U) Claim 1 wherein the compound, or a pharmaccuiically 
ucccpalabic salt is: 

N-0-Hydro.\y-4-miiophcnyl)-N'-(2-mcihoxyphcnyl)urca 

\'-(2-Hydroxy-4-niiiiiphcnyl)-N'-(2-bromophcin'l)urea 

N-f2-Hydroxy-4-niirophcnyl)-N-(2-phenyIphenyl)urea 

N-f2-Hydroxy-4-niirophenyl)-N'-(2.mcthylthiophenyl)urca 

N-f2-Hydroxy-4-niiropheny!)-N-(2.3-dichlorophcnyl)urea 

N-f2-Hydroxy 4-niiro phenyl) N -(2-chloro phenyl) urea 
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N-(2-Hydroxy-4-niirophcnyl)-N'-(2,3-meihylcncdu)xyphenyl)urca 
N-(2-Hydroxy-4-niirophcnyl)-N'-(2-mcihoxy-3-chlorophenyl)urea 
N-(2-hydroxy 4-niiro phenyl) N*-(2-phenyioxy phenyl) urea 
N-(3-Chloro-2-hydroxyphenyl)-N'-(bromophenyl)urea 
5 N-(2-Hydroxy-3-gIycincmeihylesiercarbonylphenyl)-N'-{2-bromophcnyDurea 
N-(3-Niiro-2-hydroxyphcnyl)-N'-(2-bromophenyl)urea 
N-(2-Hydr()xy-4-cyanophenyl)-N'-{2-bromophenyl)urea 
N-(2-Hydroxy-3,4-dichlorophenyl)-N'-(2-bromophenyl)urea 
N-(3-Cyano-2-hydroxyphenyI)-N'-(2-bromophenyl)urea 

10 N-(2-Hydroxy-4-cyanophenyI)-N'-(2-methoxyphenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N*-(2-phenylphenyl)urea 
N-(2-Hydorxy-4-cyanophenyl-N'-(2,3-dichlorophenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methylphenyl)urea 
N-(2-Hydroxy-3-cyano-4-melhylphenyJ)-N'-(2-bromophenyl)urea 

13 N-{4-Cyano-2-hydroxyphenyl)-N'-(2-irinuoromeihylphenyl)urea 
N-(3-Trinuoronneihyl-2-hydroxyphenyI)-N-(2-bromophenyl)urea 
N-(3-Phenylaminocarbonyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 
N-(2-hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 
N-(2-hydroxy 4-niiro phenyl) N*(2-bromo phenyl) thiourea 

2{ ) N-(2-phenylsulfonamido)-4-cyanophenyl-N'(2-bromo phenyl)urea 

(E)-N-|3-[(2-Aminocarbonyl)elhenyl]-2-hydroxyphenyll-N'-(2-bromophenyl)urea 
N-(2-Hydro\y.3.4-dichlorophenyl)-N'-(2-mcthoxyphcnyl)urea 
N-(2-Hydroxy.3.4-dichlorophenyl)-N*-(2-phenylphenyl)urea 
N-(2-Hydroxy-3.4-dichlorophenyl)-N'-(2.3-dichlorophenyl)urea 

25 N-(2-Hydroxy-5-niirophenyl)-N'-(23-dichlorophcnyl)urea; or 
N-(2-Hydroxy-3-cyanophenyl)-N'-(2.3 dichlorophcnyDurea. 

14. A compound of the lormula: 




(II) 



M) E is opiionallN selected Trom 
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o . 6 . 

* ""^ : ihc asierix * denoting 

poini of atiachmeni of ihe ring; wherein ai least one E ring is present: 
or a pharmaceuiically acceptably salt thereof. 

15. A phamiaceutical composiuon comprising a compound according to Claim 14 and a 
pharmaceutically acceptable carrier or diluent. 

16. A method of treating a chemokine mediated disease state, wherein the chemokine binds 
to an IL-8 a or p receptor in a mammal, which comprises administering to said mammal an 
effective amount of a compound of the formula according to Claim 14. 

17. A compound of the formula- 

(Y)n^ 

H \J 

^ ' (ID 



N 
H 



wherein 

X is oxygen or sulfur: 

R is any functional moiety having an ionizabic hydrogen and a pKj ol 10 or less: 

R I is mdepcndently selected from hydrogen: halogen: nitro: cyano: haJosubstiiuied C| . | o 
alkyl: C |.|() alkyl: C2- 10 alkenyl: C |- 1 o alkoxy: halosubsiituicd C | . lo alkoxv: azidc; 
S(0),R4: hydroxy: hydroxyC|.4alkyl: aryl: aryl Ci-4 alkyl: anyloxy: ar>'lCi.4 alkvIoxN ; 
heteroaryl: heicroarylalkyl: heterocyclic. heicrtK-yclicCi-4alkyl: heicroarylC i -4 aikyioxy: 
ary-l C2- 1() alkenyl: heteroaryl Ci-M) alkenyl: hetcrocyclicCi- 1() alkcnvl: NR4R5: C:. |(, 
alkenyl C(0)rNn^4R5: C(0)NR4R5: C(0)NR4Ri(); S(0)3H: .S(0)3R8: C|. 10 alkyl " 
C{0)R 1 1 : C2- 10 alkenyl C(0)R 1 1 : C2- 1() alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
OCfO) R 1 I : NR4C(0)R j i : or two R | moieties together may form 0-(CH2)sO- or ;i 5 m u 
mcmbcrcd unsaturated ring: 

I is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally subsututed C1-4 aJkyl. optionally 

substituted aryl. optionally sub.stituicd an/l C|.4alkyl. optionally .substituted hctcroars l. 
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optionally subsiiluied heieroaryl C i -4alkyl, hciemcyciic. helcrocyclicC|.4 alkyl. or R4 an 
R5 logether with the nitrogen to which ihcy are attached form a 5 lo 7 member rini: which 
may optionally comprise an additional hcieroaiom selected Trom O/N/S; 

Y is independently selected from hydrogen; halogen; nitro; cyano; halosubsutuied C| - 10 alkyl 
Ci- 10 alkyl; C2-IO alkenyl; C|-|0 alkoxy: halosubstituied Ci-ioalkoxy; azidc: S(0)iR4: 
hydroxy; hydroxyCi-4alkyI; aryl; aryl C1.4 alkyl; aryloxy; arylCi-4 alkyloxy: hctcroaryl: 
heteroarylaikyl; heteroarylC | .4 alkyloxy; heterocychc, heterocyclicC|.4aIkyl; aryl Ci-io 
alkenyl; heteroaryl C2-10 alkenyl; heierocycHcC2-lO alkenyl: NR4R5: C2-l() alkenyl 
C(0)NR4R5; C(0)NR4R5: C(O)NR4Ri0; S(0)3H: S(0)3R8: Ci-io alkyl C(0)Ri i: 
C2- 10 alkenyl C(0)Ri | ; C2. 10 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR 1 2; 0C(0) R 1 1 : 
NR4C(0)Ri I ; or two Y moieties together may form 0-(CH2)sO- or a 5 10 6 mcmbcrcd 
unsaturated ring; 

n is an integer having a value of 1 to 3; 

m is an integer having a value of I to 3: 

R8 is hydrogen or C | .4 alkyl; 

R 1 0 is C M 0 alkyl C(0)2R8; 

Rl I is hydrogen, C1-4 alkyl, optionally substituted aryl, optionally substituted aryl C|-4alkyl 
optionally substituted heteroaryl, optionally substituted heteroarylC i-4alky I, optionally 
substituted heterocyclic, or optionally substituted heier(x:yclicC|-4alkyl; 

R12 is hydrogen, C 1-10 alkyl, optionally substituted aryl or optionally substituted an lalkyl: 

or a pharmaceutically acceptable salt thereof. 

18. A pharmaceutical composition comprising a compound according 10 Claim 17 and n 
pharmaceutically acceptable carrier or diluent. 

19. A method of u-cating a chemokine mediated disease siaic. wherein the chcmokino hmds 
to an IL-8 a or P receptor in a mammal, which comprises adminisicnng 10 said mammal an 
effective amount of a compound of the formula according 10 Claim 1 7 



20. A compound of the formula: 



NHS(0)2Rb 




wherein 

X is oxygen or sulfur: 



wo 96/25157 



PCT/US96AI2260 



105 



Ra is an alkyl. aryl, arylC | .4alkyl. hcicroaryl. heteroarylC | -4alkyl. hcicrocyclic. or a 
heterocyclic C|.4alkyl moiciy. all of which may be opiionaJly subsiiiuied: 

Rb is a NR6R7. alkyl. aryl. arylC | -4alkyl, arylC2-4alkcnyl. heicroarvl. hcicr()arylC|.4alkyl. 
heicroarylC2-4 alkenyl, heicrocyclic. or heierocyclic Ci.4alkyl. or a heierocychc 
C2-4alkenyl moieiy. camphor, all of which may be opUonally subsiiiuied one 10 ihrcc iimcs 
independenUy by halogen: niiro: halosubstiiuied C | -4 alkyl: C | .4 alkyl: C 1 .4 alkoxy: 
NR9C(0)Ra; C(0)NR6R7. S(0)3H, or C(0)OC | .4 alkyl: 

R6 and R7 are independently hydrogen or a C 1 .4 alkyl group, or R6 and R7 logeihcr wiih ihc 
niirogen 10 which they arc attached form a 5 to 7 member ring which ring may optionally 
contain an addiUonal heieroaiom which heieroatom is selected from (^xygcn. niirogen or 
sulfur,, which ring may be optionally substitued: 

R9 is hydrogen or a C 1-4 alkyl; 

Rl is independenUy selected from hydrogen: halogen: niiro: cyano: halo.sub.siiiuied Cmo 
alkyl: C 1 . 1 0 alkyl: C2- 1 () alkenyl: C m 0 alkoxy: halosubstiiuied C 1 . 1 0 alkoxy : azide : 
S(0)tR4: hydroxy; hydroxyC 1 ^aJkyl: aryl; aryl C1-4 alkyl: aryloxy: arylCi-4 alkyloxy; 
heteroaryl: heteroarylalkyl: heterocyclic, heterocyclicC|-4alkyl: heteroarylC | -4 alkyloxy; 
aryl Ci- 1 0 alkenyl; heteroaryl C2- 10 alkenyl: heterocyclicC^. 10 alkenyl: NR4R5- C2 lo 
alkenyl C(0)NR4R5: C(0)NR4R5; C(0)NR4Rio: S(0)3H: S(0)3R8: Cmo alkyl 
C(0)R 1 1 ; C2. 10 alkenyl C(0)R 1 1 : C2. 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
0C(0) R 1 1 ; NR4C(0)R 1 1 : or two R i moieties together may form 0-fCH2)sO- or a 5 to 6 
membercd unsaturated ring; 

I is {). or an integer having a value of I or 2: 

s is an integer having a value of I to .3: 

R4 and R5 are independently hydrogen, optionally sub.siiiuicd C|-4 alkyl. opuonallv 

substituted aryl. optionally .substituied aryl Ci-4alkyl. opuonaJly .sub.siiiuicd hclcroar^•l. 
optionally .sub.<tiiiutcd heteroaryl C 1 -4alkyl. heterocyclic. hcicrocyclicC | .4 aik vl. or R4 and 
R5 logeihcr with die niu-ogcn 10 which they arc attached Ibrm a i.> 7 mcmhcr rini! which 
may opiionally compri.se an additional heieroatom .selected from O/N/S: 

Y is independently selected from hydrogen: halogen: niiro: cyano: halo.sub.siituicd C 1. k, alkyl 
Ci-ioalkyl: C2.I0 alkenyl: C 1.10 alkoxy: halo.sub.stiiiited Ci- 10 alkoxy: a/idc: .S(0),R4: 
hydroxy: hydroxyC 1 -4alkyl: aryl: aryl C 1 .4 alkyl: aryloxy: ar>'IC | .4 alkyloxy: hclcroar^'l: 
heicroarylalkyl: heteroarylC | .4 alkyloxy: heterocyclic. hcicrocyclicC |.4alkyl: ar>'l C2- 10 
alkenyl: heicroan'l C2. |() alkenyl: heierocyclic C:- 10 alkenyl: NR4R5: Co. 10 alkenyl 
C(0>NR4R5: C(0)NR4R5: C(0)NR4R lo: S(0)3H: S(0)3Rs: C m 0" alkyl C(0)R |'i : 
C2- 10 alkenyl C(0)R n : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 0C{0) R 1 1 : 
NR4C(0)Ri 1: or two Y moieties together may lomi 0-(CH2).sO- or a .^i to 6 membered 
unsaturated ring: 
n i.s an miegcr having a value of 1 lo 3: 
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m IS an integer having a value of I lo 3; 
Rx is hydrogen or C ) -4 alkyi; 
RloisCi-ioalkyl C(0)2Rx: 

R| ] is hydrogen, C 1-4 alkyl, optionally substituted aryl, optionally subsiituied aryl Ci-4alkyl. 
optionally substituted hetcroaryl, optionally substituted heieroaryl Ci-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic C i-4alkyl: 

Rl2 is hydrogen, C\,\{) alkyI, optionally substituted aryl or optionally substituted arylaikyl: 

or a pharmaceutically acceptably salt thereof. 

2 1 . The compound according to Claim 20 wherein R | is substituted in the 3-posilion, the 
4- position or di substituted in the 3,4- position by an elecu-on withdrawing moiety. 

22. The compound according to Claim 20 or 2 1 wherein Y is mono-substituted in the 2*- 
position or 3'- position, or is disubsiituted in the 2 - or 3'- position of a monocychc ring. 

23. The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 1 or 
more. 

24. The compound according to Claim 20 whjch is 
N-(4-Nitro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea 
N-l(2-Phenylsullamido) 4-cyanophenyl]- N'-(2-bromo phenyl) urea 
N-(2-(Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl siyryl) phenyl) N'-(2-bromo phenyl) urea 

2-1(3.4 Di-methoxyphenylsullnnyl)amino| phenyl) N*-(2-bromo phenyl) urea 

N-(2-|(4-Aceiamidophcnylsullonyl)aminol phenyl) N'-{2-bromo phenyl) urea 

N-(2-( Amino sulfonyl (2-ihiophcnc) phenyl) N'-(2-hromo phenyl) urea 

N-(2-( Amino sulfonyl {3-tolyl) phenyl) N'-(2-bromo phenyl) urea i 

N-(2-( Amino sulfonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 

N-(2-( Amino sulfonyl ben/yl) phenyl) N'-(2-bromo phenyl) urea 

N-|2-[||2-fTrinuoromethyl)phcnyl)sulfonyl|ammo|phenyl|-N'-(2-br(>m(iphcnyr)urea 

N-(2-Bromophenyl)-N'-|2-dimcthylaminosulf(inylaniino|phcnyl|urca 

N-|2-(Phenclhylsuir()nylamino)phcnyl)-N'-(2-br()mophcnyl)urca 

N-[2-|(2-Acotamidti-4-nicthyllhia/a)l-5-yl)sulf()nylaniint)tphcnyl|-N'-(2-hromt)phcnyl)urca 

N-l2-((2.3-Dichloroihicn-3-yl)|sulfonylamint)lphcnyl|-N'-(2-bromophcnvl)urca 

N-[2-|(3.5-Bistrinuoromcthylphenyl)sulfonylamino|phenyI]-N'-(2-brt)nK)phenyOurea 

N-|2-l(2-Benzyl)sulfonylanimol-(5-trinu()romclhyl)phenyl]-N'-(2-bromi)phcnyl)urea 

N-|2-[2-('3-Niirophcnyl)sulfonyIaminolphenyl|-N'-(2-bromophenyr)urca 

N-[2-|2-C4-Phenoxyphenyl)sulfonylamin()|phcny]|-N'-(2-bromophenyl) urea 
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N-||2-(lS)-l{)-Camph()rsuif()nylamino|phcnyl|-N-(2-bromophcnyl)urca 
N-||2-(IR)-l()-Camphur.sijironylamino)phenylj-N--(2-br{)mophcnyl)urca 

NH2-I2-(2-Nuro-{4-irinu«rorneihyl)phenyI).sulf«nylaminoJphenyl-N--(2-brom(,phenyl)urc. 
N-f2-f2-Aniin()-(4-irinuoromcthyl) phenyl) sulfonylamino] phenyl |- N-(2- 

bmmophenyDurea : or 
N-|2-{amino.sullony] phenyl) 3-amino phenyl) N'-f2-bronio phenyl) urea. 

A pharmaceuucal compo.iUon comprising a compound accrdmg lo any of Claims - 
27 and a pharmaceulically acceptable carrier or diluent. 



27. 
to 




2X. A compound of the formula: 



H 

wherein 
X is oxygen or sull'ur; 
Xi is oxygen or sulfur; 

Rl is independently .selected from hydrogen; halogen: nitro: cyano: haiosubsiituted C, ,„ 
alkyi: C, . ,(, alkyl: Cmo alkenyl: C,. ,« alkoxy: halosubsi.iuied C]. ,<, alkoxy azidc- 
S(0),R4: hydroxy: hydroxyC,^lkyl: aryl: ao'l C1-4 alkyl: arvloxv: aryl C,.4 alkyloxy 
heieroarj-l: hctcroarylalkyl: heterocyclic. hetercH:yclicC,.4alkyl: heteroarylC,.4 alkyloxy " 
aryl C.-i,, alkenyl: hcteroaryl C2- 1() alkenyl: heterocyclic C2- i() aJkenyl: NR4RV C. ,0 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R ,(,: S(0)3H: S(0),Rx: C,. ,(, alkyl ~' 
C(0)R , , : C2- 1 ( > alkenyl C(0)R , , : C2- 1 (, alkenyl C(0)OR , , : C(0)R , , : C(0)OR , . 
OCfO) R 1 , : NR4CfO)R : or two R , mo.etics together may form 0-(CH2).sO- or a 5 u. 
membcrcd un.saluratcd ring: 

« i."; 0. or an inicgcr having a value of 1 or 2: 

s IS an integer having a value of 1 to 3: 

R4 and R5 arc mdependenily hydrogen, optionally .subsuiuied C,.4 alkvl. optionally 

subsLUuicd a.^1. opMonally substituted ar^l C,.4alkyl. opiionallv .subsiituied heieroan-1 
optionally substuuted heieroar>'l C,.4 aJkyl. heterocyclic, heierocvclic C,-4 alkvl or R4 
and Rs together with the nitrogen u> which ihey are attached form a 5 10 7 member rini.. 
which may optionally comprise an additional hciertiaiom .selected from O/N/S • 

Y IS independently .selected from halogen: niiro: cyano: halo.substituied Ch, alkyl- C, h, 
alkyl: C2. i() alkenyl: C|. h, alkoxy: halosub.siuuted Ci. ,(, alkoxv: azide: SfO),R4- 
hydroxy: hydroxy C,.4alkyl: ar^-l: ar>-l C,.4 alkyl: aryloxy: a,^^IC,-4 alkvloxv: hetcr<,;u^'l 
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heieroarylalkyi: heteroarylC | -4 alkyloxy: heierocyclic, heterocyclic Ci.4a]kyl: ar>'l C2. lo 
alkenyl: hctcroaryl C2-10 alkcnyl: heierocyclic C2.|() alkcnyl: NR4R5; C2-I() alkenvl 
C(0)NR4R5; C(0)NR4R5; C(0)NR4R 1(): S(0)3H; S(0)3R8; C 1 . 1 0 alkyl C(0)R 1 1 : 
C2- 1 0 alkenyl C(0)R ll : C2. 1 () alkenyl C(0)OR 1 1 ; C(0)R 1 | : C(0)OR 1 2: 0C(0) R ] i : 
5 NR4C(0)R 1 1 : or iwo Y moieties together may form 0-(CH2)sO- or a 5 lo 6 memhered 

unsaturated ring; 
n is an integer having a value of 1 to 2: 
m is an integer having a value of 1 to 3; 
R8 is hydrogen or C 1 -4 alkyl: 
10 R 10 is C M 0 alkyl C(0)2R8; 

Rl 1 is hydrogen, C 1-4 alkyl, optionally substituted aryK optionally substituted aryl Ci-4alkyl. 
optionally substituted heteroaryK optionally substituted heieroaryl Ci-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic C]-4alkyl; 
R12 is hydrogen, C 1-10 alkyl, optionally substituted aryl or optionally substituted ar\'lalkyl: 
15 provided that: 

when n =1 than Y is substituted in the 2'- or 3'- position; 
when n =2 than Y is di-substituted in the T- 3'- position; 
further provided that 

when X| is m=l, R| is4-elhyl, and n=l than Y is not 2-mcthoxy: 
20 or a phamiaceutically acceptably salt thereof. 

27. The compound according lo Claim 26 wherein R| is subsiiiuicd in the 3-posiiion, the 
4- position or di-subsiituted in the 3.4- position by an elecu-on withdrawing moieiy. 

25 28 * The compound according 10 Claim 26 or 27 wherein Y is mono-subsiiiuicd in ihc 2 - 
posilion or 3 - position, or is disubsiiiuicd in the 2' or 3' position ol a monocyclic riny 

29. The compound according lo Claim 26 or 27 wherein n anid m arc each equal 10 I im 
more. 

30 

30. A pharmaceutical composition ctimpnsing a compound according 10 any of Claim.s 2^ 
10 29 and a pharmaceulically acceptable carrier or diluent. 

31. A process for producing a cyano phenol derivative of the lomiula: 
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OH 




Wherein R j is as defined for Formula (I) above, which mcihod comprises 



a) reading a compound of the formula' 

OH 




. wherein X is halogen 

with copper (I) cyanide, dimeihylformamide, irielhylamine and a caialytic amount oi 
dimethylamino pyridine. 



32. The process according to Claim 3 1 wherein the lempcraiurc is about 60 u. ahou, HO C. 
and X is bromine. 



10 
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AMENDED CLAIMS 

[received by the International Bureau on 16 3uly 1996 (16.07.96); 

original claims 1-32 replaced by amended claims 1-32 (3 pages)] 

N-(2-Bromophenyl)-N-[2-dimethylaminosulfonylaniino]phenylJurca 
N-[2-(Phenethylsulfonylamino)phenyl]-N*-(2-broniophenyl)urea 
N-[2-[(2-Acetamido-4-methylihiazol-5-yl)sulfonylamino]phenyl]-N^(2-bromop^^^ 
N-[2-[(2,3-Dichlorothien-5-yl)]suIfonylamino]phenyl]-N*-(2-bromophenyl)urea 
5 N-[2-[(3,5-Bistrifluoromethylphenyl)sulfonylamino]phenyl]-N'-(2-bromophenyl)urea 
N-[2-((2-Benzyl)suIfonylaminol.(5-trinuoromeihyl)phenyl]-N-(2-bromophenyl)urea 
N-[2-[2-(3"Nitrophenyl)sulfonylamino]phenyl]-N'-(2-bromophenyl)urea 
N-[2-[2-(4.Phenoxyphenyl)sulfonylamino]phenyl]-N'-(2-bromophenyl) urea 
N-[[2-(lS)-I0-Camphorsulfonylamino]phenyl]-N'-(2-bromophenyl)urea 
10 N-[[2-(lR)-10-Camphorsulfonylamino]phenyl]-N'-(2-bromophenyl)urea 

N-[2-[2-(2-Nitro-(4-irinuoromethyl)phenyl)sulfonylaraino]phenyl-N'-(2-bromopheny^ 
N-[2-(2-Araino-(4-trifluoromethyl) phenyl) sulfonylaminol phenyl]- N'-(2- 

bromophenyl)urea ; or 
N-[2-(aminosulfonyl phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea. 



15 



25. A pharmaceutical composition comprising a compound according lo any of Claims 
20 to 24 and a pharmaceutically acceptable carrier or diluent. 



26. A compound of the formula: 

20 




wherein 

X is oxygen or sulfur; 

X I is oxygen or sulfur; 

25 Ri is independently selected from hydrogen; halogen; nitro; cyano; halosubstituted C i-io 
alkyl; Cmo alkyl; C2-10 alkenyl; Ci-io alkoxy; halosubstituted C i- lo alkoxy; azide; 
S(0)tR4; hydroxy; hydroxyCi-4alkyl; aryl; aryl Ci-4 alkyl; aryloxy; aryl Ci-4 
alkyloxy; heteroaiyl; heteroarylalkyl; heterocyclic, heterocyclicCi-4alkyl; 
heteroarylCi-4 alkyloxy; aryl C2-10 alkenyl; heteroaryl C2-10 alkenyl; heterocyclic 

30 C2-10 alkenyl; NR4R5; C2-IO alkenyl C(0)NR4R5; C(0)NR4R5; C(0)NR4R 10; 

S(0)3H; S(0)3R8; Ci-ioalkyl C(0)Ri 1; C2-IO alkenyl C(0)Ri i; C2- 10 alkenyl 
C(0)ORi 1; C(0)Ri 1; C(0)0Ri2; 0C(0) Ri 1; NR4C(0)Rii; or two R| moieues 
together may form 0-(CH2)sO- or a 5 to 6 raembered unsaturated ring; 
t is 0, or an integer having a value of 1 or 2; 

35 s is an integer having a value of 1 to 3; 
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R4 and R5 are independently hydrogen, optionally substituted Ci .4 alkyl, optionally 

substituted aryl. opUonally substituted aryl Ci.4alkyl, optionally substituted heteroaryl. 
optionally substituted heteroaryl C 1 -4 alkyl, heterocyclic, heterocyclic C1-4 alkyl. or 
R4 and R5 together with the nitrogen to which they are attached form a 5 to 7 member 
5 ring which may optionaUy comprise an additional heteroatom selected from O/N/S; 

Y is independently selected from halogen; niu-o; cyano; halosubstituted Ci-io alkyl; Ci-io 
alley 1; C2.10 alkenyl; Cmq alkoxy; halosubstituted C i - 10 alkoxy; azide; S(0)tR4; 
hydroxy; hydroxy Ci-4alkyl; aryl; aryl C 1.4 alkyl; aryloxy; arylCi-4 alkyloxy; 
heieroaryl; heteroarylalkyl; heteroarylCi-4 alkyloxy; heterocyclic, heterocyclic C 1 . 
10 4alkyl; aryl Ci-lO alkenyl; heieroaryl C2.ioalkenyl; heterocyclic C2-I0alkenyl; 

NR4R5; C2.10alkenyl C(0)NR4R5; C(0)NR4R5; C(0)NR4Rio; S(0)3H; S(0)3R8; 
C 1 . 1 0 alkyl C(0)R 1 1 ; C2- 1 0 alkenyl C(0)R n ; C2- 1 0 alkenyl C(0)OR 1 1 ; C(0)R 1 1 ; 
C(0)0Ri2; 0C(0) Ri 1 ; NR4C(0)R 1 1 ; or two Y moieties together may form 
0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 
15 n is an integer having a value of 1 to 2; 
m is an integer having a value of 1 to 3; 
RS is hydrogen or C1-4 alkyi; 
RlO is Ci-10 alkyl C(0)2R8; 

Rl I is hydrogen, C1-4 alkyl, optionally substituted aryl, optionally substituted aryl 
20 C ] ^alkyl, optionally substituted heteroaryl, optionally substituted heteroaryl C i- 

4alkyl, optionally substituted heterocyclic, or optionally subsUtuted heterocyclic C], 
4alkyl; 

R12 is hydrogen, Ci-io alkyl, optionally substituted aryl or optionally substituted arylalkyl; 
provided that: 

25 when n = I than Y is substituted in the 2'- or 3*- position; 

when n =2 than Y is di-substituled in the T- 3 - position; 
further provided that 

when X 1 is S, m=l, Rl is 4-ethyl, and n=l than Y is not 2-melhoxy; 
or a pharmaceutically acceptably salt thereof. 

30 

27. The compound according to Claim 26 wherein Ri is substituted in the 3-position, 
the 4- position or di-substituted in the 3.4- position by an elecu-on withdrawing moiety. 

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2- 
35 position or 3 - position, or is disubstituted in the T or 3* position of a monocyclic ring. 

29. The compound according to Claim 26 or 27 wherein n amd m are each equal to 1 or 
more. 

AMENDED SHEET (ARTICLE 19) 
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30. A pharmaceuticaJ composition comprisine a comnn..nH o 

26 «. 29 an. a pha™ac«„Uca«, accepuble caT^ l lir ^ " ^"^ °' 

5 31. A pt»«s for producing a cyano phenol derivative Of me fonnula: 




:N 



Wherein R, is as dcHned for Fonnula (1) above, which method comprises 
a) reacting a compound of the fomiula. 



OH 




Wherein X is halogen 

rix„?;;e^'™*'''°™™'-'--"'^'™'-----vuca.o.„,or 
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This intonnationaJ rcpoit has not been established i» rvs^vci ol" certain claiirw under Article I7(2)(a) for ihc following reasons: 

1. Q Claims Nos.: 

because they relate to subject mauer not required to be searched by this AuUii»rity, namely: 



□ 



Claiina Nos.: 

because they relate to parts of the inlcrmtional application thai do not comply with ihc prescribed rcquiremenu to such 
an extern that no meaningful international search can be carried out, spccifjcally: 



3- ^1 Claims Nos.: iO, 27(rcnumbered 25), and 30 

because they are dependent claims and are not drafted in acvoitlance wiih the second and tliini sentences of Rule 6.4(a). 



Boat II Obserrationi where unity of invention is lacking (Continuation of item 2 of first sheet) 



This hiteniational Searching Authority found multiple inveniiom in Uiis international application, as follows: 
Please See Extra Sheet. 



rn ^ required additional search fees were timely paid by the applicant, ihis imemational searxrh report covers all searchable 



claims. 



2, ^] As ail searchable claims could be searched without cifort justifying an additional Ice. this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search Ices were timely jiaid by the applicam, this international search report covers 

only those clainu for which fees were paid, sjieeificaily claims Nos.: 



fxl No required additional search fees were timely jraid by the applicant. Consequently, this international search r^rt is 
restricted to the invention first mentioned in the claims; it is covered by claims Nus.: 
1-9, 11-27 renumber to 25, 28 renumber to 26 and 27-29. 



Renurk on Protest | | The additional search fees were accom^ianied by Uie applicant's protest. 

I I No protest accompanied the payment of additional search fees. 
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B. FIELDS SEARCHED 

Electronic data bases consulted (Name of JaUi base and where praciicable tenns u.sed): 
STN: REGISTRY(STRUCTURE), CA 

search terms: chemokine, interieukin, IL-8, psoriasis « dennaiitis, asUima. arthritis, colitis, septicemia, stroke, 
reperfusion, thrombosis, alzheimer*s disease, graft vs. husu allografl rejection 

BOX n. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found multiple inventions as follows: 

I. Claims 1-13. 20-24, 27{renumbcrcd 25). 28(rcnumbcrcd 26), 27-30. drawn to methods and compounds thereof 
n. Claims 14 and 15. drawn to compounds and a phannaceulical composition 
m. Claim 16, drawn to a method 

rV. Claims 17 and 18, drawn to compounds and a pUannaceutical composition 

V. Claim 19, drawn to a method 

VI. Claims 31 and 32. drawn to a process for making compounds 

The inventions listed as Groups l-VI do not relate to a single inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13.2, they lack the same or corres(x)nding s|x:ci3l technical features for the following reasons: There arc 
three difTcrent groups of compounds claimed with each group having basic structures considerably different than the 
oChera. Although all of the compounds (except those tji the last two claims) have a common urea core, the variance in 
catbocyclic and heterocyclic rings of the core results in each group of compounds being distinct from the others. This 
is further made evident by the fact that the skilled arti.san would not cxjwt that the compounds of the three groups 
would have similar biological activity. Clearly, the three groups of compounds and phannaecutical compositions, and 
the corresponding groups of methods, do not have a common technical feature and therefore lack unity of invention. 
Applicant should note that two seu of claims were numbered 27 and 28. Since it appears that the first set of claims 
were intended to be numbered 25 and 26. all four claims have been examined for lack of unity. 
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